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1. Introduction

Thank you for your participation in the Pediatric Advisory Committee (PAC) meeting to be held
on Monday, September 11, 2017.

In February, 2016, FDA leaders, in response to the opioid abuse epidemic, called for a far-
reaching action plan to reassess the agency’s approach to opioid medications.! As FDA assesses
the benefits and risks of a product, it must make certain that its decision making is based on all of
the available information. Opioids present unique challenges: they have significant benefits
when used as prescribed, yet cause enormous harm when misused and abused. Recognizing
these challenges, FDA has been taking specific steps to ensure that decisions are science-based
and made within a benefit/risk framework that evaluates not only the outcomes of prescription
opioids when used as prescribed, but also the public health effects of inappropriate use. For
opioid drugs, reviewing all the available information requires extensive additional review—in
both pre-approval and post-approval settings—to assess the risk for misuse and abuse. To make
certain that FDA is incorporating all relevant viewpoints and expertise into its decision making,
the agency has expanded its use of advisory committees. FDA is convening this advisory
committee (AC) meeting to discuss the use of prescription opioid antitussive products for
treatment of cough in pediatric patients. The main objective of the AC meeting is to obtain
advice from the committee members on the benefit/risk assessment for prescription opioid
antitussive products in pediatric patients.

Prescription opioid products were approved as antitussives as early as the 1940’s. Codeine and
hydrocodone are centrally acting opioid antitussives. The currently marketed prescription opioid
antitussive products all contain either codeine or hydrocodone; they are available in combination
with other medications in prescription products for treatment of cough and symptoms associated
with upper respiratory allergies or the common cold. Over-the-counter (OTC) codeine products
are marketed through the OTC Drug Monograph.” Please note that the focus of this AC meeting
is on the prescription opioid cough products and not OTC cough products. Section 2 of this
document provides a brief regulatory history for codeine- and hydrocodone-containing
prescription cough products.

Both codeine and hydrocodone are associated with respiratory depression and death, particularly
in young children. FDA has reviewed these safety issues over the years and has taken numerous
regulatory actions. Based upon our reviews, FDA has required revisions to the product labels to
describe available data regarding the risk in young children and to restrict use in some younger
age groups. Relevant pediatric labeling and the history of these safety issues are described in
more detail in section 3. The purpose of this AC meeting is not to discuss in detail these safety
issues or a new safety issue, but we are including the background on the safety issues FDA has
reviewed over the years to help inform the current benefit/risk discussion.

' FDA Opioids Action Plan [https:/www.fda.gov/newsevents/newsroom/factsheets/ucm484714.htm]

? Codeine is available through the over-the-counter (OTC) Drug Monograph for Cold, Cough, Allergy,
Bronchodilator, and Antiasthmatic Drug Products (21 CFR 341.14, 21 CFR 341.74, 21 CFR 341.90) in combination
with other medications for cough and cold symptoms.




Additional information pertinent to the consideration of the benefit/risk of opioid-containing
prescription cough products is included in this document. National trends in outpatient
prescriptions of cough products for pediatric patients are described in section 4. Professional
organizations and international regulatory bodies have stated positions regarding the use of
opioid-containing cough products in pediatric patients, as described in section 5.

In preparation for this AC meeting, FDA held an Expert Roundtable Meeting on April 24, 2017,
with representatives of professional organizations involved in pediatric care. The purpose of this
meeting was for FDA to obtain information on the use of cough suppressants in children,
particularly opioid cough suppressants, and to understand their experience with prescription
opioid cough products. The meeting discussion is described in section 6 of this document, and a
summary of the meeting is included in these background materials.

FDA is convening this AC meeting to discuss the use of prescription opioid cough products in
children, specifically whether the benefit/risk assessment for the use of these products in
pediatric patients remains favorable.

2. Regulatory History of Prescription Opioid Antitussive Products

Codeine

Codeine is an opioid that is a derivative of opium and a selective mu receptor agonist that has
been available in the United States since the 1950s. Combinations of codeine with promethazine
were first approved in 1952 (NDA 8306), and were later the subject of a Drug Efficacy Study
Implementation (DESI) review. In 1962, Congress amended the Federal Food, Drug, and
Cosmetic Act to require that a new drug also be proven effective, as well as safe, to obtain FDA
approval. This amendment required FDA to conduct a retrospective evaluation of the
effectiveness of drug products that FDA had approved as safe between 1938 and 1962 through
the new drug approval process. FDA contracted with the National Academy of Science/National
Research Council (NAS/NRC) to make an initial evaluation of the effectiveness of products that
were approved only for safety between 1938 and 1962. The Agency reviewed and re-evaluated
the findings from the NAS/NRC panels. FDA’s administrative implementation of the NAS/NRC
reports was called DESI.

Based upon the DESI review process, promethazine and codeine combination products were
found effective as an antihistamine-antitussive combination, with or without a decongestant.’
The basis for approval of codeine as an antitussive through DESI is not the focus of this AC
meeting.

Prescription codeine antitussive products are available in combination with other medications for
the indication of “relief of cough and symptoms associated with upper respiratory allergies or the
common cold.” The prescription codeine-containing antitussive products are listed as Drug

3FR February 2, 1984, Docket 81N-0393; DESI 6514



Enforcement Agency (DEA) Schedule III drugs. Table 1 shows the available prescription
codeine products for this indication and the relevant pediatric labeling.

Table 1 Prescription Codeine Products for Cough/Cold Indications

Application Product Dosage Form Relevant Pediatric Labeling
(Company)
NDA 206323 Chlorpheniramine maleate, Extended Release eContraindication in children <12 years
(Spriaso) codeine phosphate Oral Tablet eContraindication for postoperative management in
(Tuxarin ER) children <18 years post tonsillectomy &
NDA 207768 | Chlorpheniramine polistirex, Extended Release adenoidectomy (T&A)
(Tris Pharma) | codeine polistirex Oral Suspension eBoxed Warning regarding deaths related to ultra-
(Tuzistra XR) rapid metabolism of codeine
®Not indicated for patients <18 years
NDA 8306 Codeine phosphate, Oral Syrup eContraindication in children <12 years
ANDA phenylephrine hydrochloride, eContraindication for postoperative management in
(multiple) promethazine hydrochloride children <18 years post T&A
Codeine phosphate, Oral Syrup eBoxed Warning regarding respiratory depression
promethazine hydrochloride in children (promethazine)
eBoxed Warning regarding deaths related to ultra-
rapid metabolism of codeine
eDosing information for children 12 years and older
ANDA 88704 | Codeine phosphate, Oral Syrup eContraindication in children <12 years
(Sti Pharma) pseudoephedrine hydrochloride, eContraindication for postoperative management in

triprolidine hydrochloride
(Triacin C)

children <18 years post T&A

eBoxed Warning regarding deaths related to ultra-
rapid metabolism of codeine

eDosing information for children 12 years and older

NDA — New Drug Application; ANDA — Abbreviated New Drug Application; NTE — not to exceed

Source: FDA Orange Book search on July 14,2017

Prescription codeine cough product labels currently contain a Boxed Warning regarding deaths
related to ultra-rapid metabolism of codeine, a contraindication in patients younger than 12 years
of age, and a contraindication for postoperative management in children younger than 18 years
of age post-tonsillectomy and/or adenoidectomy. The background for this safety labeling is

discussed in section 3 of this document.

Approval of New Drug Applications (NDAs) for prescription codeine cough products is based
upon the established efficacy and safety of codeine and efficacy and safety of other active
pharmaceutical ingredients (APIs) in the OTC cough-cold monograph.* The OTC monograph
permits “rational” combinations of various categories of cough and cold products, such as
antitussives, antihistamines, and decongestants. NDAs are typically based upon a
bioequivalence program (i.e., pharmacokinetic studies). Generally, no new clinical safety or
efficacy studies are required for the approval of these products.

421 CFR 341—Cold, Cough, Allergy, Bronchodilator, and Antiasthmatic Drug Product for Over-The-Counter

Human Use




As shown above in Table 1, some older codeine cough and cold combination products have
dosing information for children as young as 12 years of age, whereas the newer approved
codeine combination products do not currently have dosing information for children. This is
because the new applications for codeine products have post-marketing requirements to conduct
studies in pediatric patients (See Pediatric Study Requirements below). Labeling for these
products would be updated following completion of these studies and submission of data to the
FDA.

Hydrocodone
Like codeine, hydrocodone is a centrally acting opioid antitussive that is available in

combination with homatropine or in combination with other cold medications. Hydrocodone
(Hycodan, NDA 05213) was first approved in 1943. Under the DESI review process, the FDA
found Hycodan to be effective for the symptomatic relief of cough.™® In 2014, DEA reclassified
the hydrocodone-containing antitussive products from Schedule III to Schedule II drugs.’

5 47 FR 23809, June 1, 1982

® Hycodan is the only hydrocodone cough product that does not contain an antihistamine or decongestant, so its
indication is different. Hycodan’s indication is for the relief of cough (without qualifying language that the cough is
related to allergies or a cold).

779 FR 49661, August 22, 2014



Table 2 shows the available prescription hydrocodone products for cough/cold indications.



Table 2 Available Prescription Hydrocodone Products for Cough/Cold Indications

Application Active Ingredient (Product) Dosage Form Relevant Pediatric Labeling
(Company)
NDA 22424 Hydrocodone bitartrate, Oral solution Boxed Warning regarding deaths with
(Mission Pharmacal) | guaifenesin concomitant use of benzodiazepines or
(FlowTuss)* other central nervous system depressants
NDA 205474
(Sovereign (Obredon)* Not indicated for use in patients <18 years
Pharmaceuticals)
NDA 22279 Hydrocodone bitartrate,
(Mission Pharmacal) | pseudoephedrine
hydrochloride,

guaifenesin, (Hycofenix)*

NDA 22442 (Rezira)*
(Cypress Pharma)
NDA 204307 Hydrocodone bitartrate,
(Cypress chlorpheniramine maleate
Pharmaceuticals) (Vituz)*
NDA 22439 Hydrocodone bitartrate,
(Cypress chlorpheniramine maleate,
Pharmaceuticals) pseudoephedrine hydrochloride
(Zutripro)*
Multiple ANDAs Hydrocodone bitartrate; Oral solution Boxed Warning regarding deaths with
Homatropine methylbromide® concomitant use of benzodiazepines or
other central nervous system depressants
(Hycodan generics) Warning: fatal respiratory depression in
children <6 years of age
Dosing information for children >6 years
Use with caution in pediatric patients >6
years
Safety and effectiveness in pediatric
patients under six have not been
established
NDA 19111 Chlorpheniramine polistirex; Oral suspension, Boxed Warning regarding deaths with
(UCB, INC) hydrocodone polistirex extended release concomitant use of benzodiazepines or

(Tussionex Pennkinetic)*

other central nervous system depressants
Contraindicated in children <6 years
Dosing information for children >6 years
Use with caution in pediatric patients >6
years

Source: FDA Orange Book search on July 18, 2017
* Indicates multiple ANDA products

¥ A subtherapeutic amount of homatropine methylbromide was added to prevent abuse




Approval of NDAs for hydrocodone combination cough products is based upon the established
efficacy and safety of hydrocodone for cough and efficacy and safety of other APIs in the OTC
monograph. NDAs are typically based upon a bioequivalence program (i.e., pharmacokinetic
studies). Generally, no new clinical safety or efficacy studies are required for the approval of
these products.

Prescription hydrocodone cough products have information in the product labeling about
respiratory depression in children less than 6 years of age. As shown above, some older
hydrocodone cough/cold combination products have dosing information for children as young as
6 years of age, whereas the newer approved hydrocodone combination products do not currently
have indications for children. Similar to codeine, newer NDAs for hydrocodone products
currently have post-marketing requirements to conduct studies in pediatric patients (See Pediatric
Study Requirements below). Labeling for these products would be updated following
completion of these studies and submission of data to the FDA.

In January 2017, the Sponsor for Tussionex (UCB, Inc.) submitted a labeling supplement to limit
use of Tussionex to adults 18 years of age and older. Specifically UCB, Inc. proposes a
limitation of use that Tussionex is not indicated for patients under 18 years of age. UCB noted
existing concerns about safety of opioid use in children, the prevalence of abuse of prescription
opioid medications, and known serious adverse events with use of opioid antitussives in children.
UCB concluded that the benefit/risk assessment for Tussionex is not favorable for the treatment
of acute cough in pediatric patients. The feedback from this AC panel may impact the FDA’s
review of this supplement.

The Division of Pulmonary, Allergy, and Rheumatology Products (DPARP) has observed an
increase in NDAs for prescription hydrocodone cough products in the past decade. In the past,
there were many illegally marketed hydrocodone-containing antitussives. Since FDA
determined that hydrocodone bitartrate is a new drug, manufacturers must have an approved
application before marketing any drug product that contains hydrocodone. On October 1, 2007,
FDA published a Federal Register (FR) notice of its intention to take enforcement action against
illegally marketed drug products containing hydrocodone.® Manufacturers must obtain FDA
approval of an NDA or an ANDA to legally market these products. The recent increase in the
number of NDAs for prescription hydrocodone cough products is likely because of these efforts
to ensure that hydrocodone cough products are marketed legally.

Pediatric Study Requirements for Prescription Opioid Antitussives

As stated above, certain prescription codeine and hydrocodone products are required to conduct
pediatric studies. Under the Pediatric Research Equity Act (PREA), all applications for new
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of
administration are required to contain an assessment of the safety and effectiveness of the
product for the claimed indication(s) in pediatric patients unless this requirement is waived or
deferred. Currently, FDA may require sponsors who submit a New Drug Application (NDA) for
an opioid antitussive to conduct pediatric studies under PREA.

? 72 FR 55780 October 1, 2007, 2007N-0353



Currently, there are 6 NDAs for products containing codeine (NDA 206323 [Tuxarin ER]) or
hydrocodone (NDA 22279 [Hycofenix], NDA 205474 [Obredon], NDA 22442 [Rezira], NDA
204307 [Vituz], and NDA 22439 [Zutripro]) that have outstanding requirements under PREA.
These products are only labeled for adults (18 years and older) pending the results of the required
pediatric studies. The required pediatric studies generally consist of information to support
labeling of dosing, efficacy, and safety information in pediatric patients, and include the
following:
e Single-dose pharmacokinetic (PK) study in children 6 - 17 years of age
e Safety and tolerability study in 400-450 pediatric patients aged 6 - 17 years of age. The
study should enroll otherwise healthy children and adolescents with cough/cold
symptoms for whom a combination product that includes an opioid antitussive would be
appropriate symptomatic treatment.

The single-dose PK study has been required so that pediatric dosing can be established. The
objective of the large safety study is to provide sufficient safety information regarding the use of
the product in patients 6-17 years of age. Efficacy and safety are based upon the established
efficacy and safety of the APIs in the OTC monograph or previously approved products.

3. Safety of Opioid Antitussive Products among Children and Adolescents

Codeine and Risk of Respiratory Depression and Death Due to Ultra-rapid
Metabolism

Codeine is a prodrug that is metabolized by the CYP2D6 pathway to the potent metabolite
morphine. A high degree of variability exists for CYP2D6-mediated activation of codeine
because of underlying genetic differences in CYP2D6 activity. Patients may be classified as
having one of four metabolic phenotypes depending on the genotype: ultra-rapid metabolizer
(UM), extensive metabolizer, intermediate metabolizer, and poor metabolizer. Patients with
CYP2D6 dysfunction may have therapeutic failure secondary to reduced biotransformation of
codeine to morphine. Conversely, UMs may be at risk of toxicity because of more rapid and
complete conversion to morphine.

The variability in metabolism of codeine and risk of toxicity has been the focus of FDA safety
reviews and led to numerous regulatory actions in the United States and in other countries. The
following is a brief history of codeine and concerns related to UMs and potential toxicity,
including respiratory depression and death.

e Neonatal toxicity related to exposure to high levels of morphine through the breast milk
of a UM mother taking codeine
O A 2006 publication in the Lancet described the death of a nursing infant who was
exposed to high levels of morphine via breast milk because the mother, who was
taking codeine, was a UM of codeine, a CYP2D6 substrate.'’

' Koren G, Cairns J, Chitayat D, et al. Pharmacogenetics of morphine poisoning in a breastfed neonate of a codeine-
prescribed mother. Lancet 2006; 368(9536):704.
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In 2007, FDA revised codeine labeling to warn of this risk and also issued
communications to healthcare providers and the public regarding use of codeine
in nursing mothers and the risk to infants exposed to morphine in breast milk from
mothers who were UM of codeine.''

e Fatal and life-threatening respiratory depression in children following codeine treatment
for pain post-adenotonsillectomy who were CYP2D6 UMs

(0]

(0]

Following identification of a case series published in Pediatrics in April 2012,
FDA embarked on an evaluation of the issue.
In August 2012, FDA issued a Drug Safety Communication acknowledging the
case series about the risk of death or life-threatening respiratory depression
following adenotonsillectomy in some children who received codeine for pain
control following surgery, and describing that an evaluation was underway.'?
In February 2013, FDA issued a Safety Labeling Change notification letter for
codeine-containing products to require a contraindication for use in children
following tonsillectomy and/or adenoidectomy (T&A) and a boxed warning
describing the risks of being a UM of codeine."*
FDA'’s assessment of this safety issue was published online in April 2013 as a
Perspective in the New England Journal of Medicine - “New Evidence about an
Old Drug — Risk with Codeine after Adenotonsillectomy”."
The required labeling changes were approved in May 2013 and included the
following:

= Boxed Warning regarding death related to Ultra-Rapid Metabolism of

codeine to morphine
= Contraindication in children post T&A
* Warning regarding death related to Ultra-Rapid Metabolism of codeine to
morphine

In October 2012, the European Medicines Agency (EMA) initiated a review of
codeine focusing on codeine use in children for pain relief. In June 2013, the
EMA Pharmacovigilance Risk Assessment Committee (PRAC) recommended the
following, which was endorsed by the Coordination Group for Mutual
Recognition and Decentralised Procedures — Human (CMDh):'®
= Codeine-containing medicines should only be used to treat acute (short-
lived) moderate pain in children above 12 years of age.
= (Codeine should not be used at all in children (aged below 18 years) who
undergo surgery for the removal of the tonsils or adenoids to treat

""FDA Press Release on Codeine Use by Nursing Mothers
[https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm048740.htm ]

12 Kelly LE, Rider M, van den Anker J, et al. More Codeine Fatalities After Tonsillectomy in North American
Children. Pediatrics 2012; 129(5): e-1343-7.

" August 15, 2012, FDA Drug Safety Communication [http:/www.fda.gov/Drugs/DrugSafety/ucm313631.htm]

' February 20, 2013, FDA Drug Safety Communication [https://www.fda.gov/Drugs/DrugSafety/ucm339112.htm]
15 Racoosin JA, Roberson DW, Pacanowski MA, and Nielsen DR. New Evidence about an Old Drug — Risk with
Codeine after Adenotonsillectomy. N Engl J Medicine 2013; 368: 2155-2157.

'® European Medicines Agency: Codeine-containing medicines [Weblink]

10



obstructive sleep apnoea, as these patients are more susceptible to
respiratory problems.

» The product information of these medicines should carry a warning that
children with conditions associated with breathing problems should not
use codeine.

= The risk of side effects with codeine may also apply to adults. Codeine
should therefore not be used in people of any age who are known to be
UMs nor in breastfeeding mothers (because codeine can pass to the baby
through breast milk).

e InJune 2013, Health Canada announced that it reviewed the safety of prescription pain
and cough medications containing codeine and is no longer recommending their use in
children less than 12 years of age. This recommendation was based on very rare cases of
serious side effects and deaths in children that have been attributed to codeine, when
given directly to a child, or to babies from breast milk."’

e In April 2014, the EMA initiated a review of codeine use in children for cough and cold.
In March 2015, the PRAC recommended the following which was endorsed by CMDh.'®
0 Codeine should be contraindicated in children below 12 years.
0 Use of codeine for cough and cold is not recommended in children and
adolescents between 12 and 18 years who have problems with breathing.

e Because of the EMA recommendations, FDA initiated a safety review of available data
regarding respiratory depression and death with codeine-containing products for cough
and analgesia in children.

0 A search of the FAERS database from January 1969 to May 2015 identified 64
worldwide serious cases of respiratory depression in children < 18 years of age, of
which the majority of cases were in children under 12 years of age. Of the 64
cases, 24 had an outcome of death. Twenty-one of 24 death cases involved
children less than 12 years of age. The reasons for codeine-containing product
use in these cases included post-tonsillectomy and/or adenoidectomy pain
management, other post-operative pain, general pain, sore or strep throat pain, and
cough and cold. The information on CYP2D6 genotyping was limited; however
there were death cases that involved patients who were either extensive or UMs of
codeine.

e In December 2015, FDA held an AC Meeting to discuss available safety data regarding the
use of codeine in children for cough and cold indications. The FDA summary memo from

"7 Health Canada’s review recommends codeine only be used in patients aged 12 and over. June 2013
[http://www.healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2013/33915a-eng.php]

' European Medicines Agency: Codeine-containing medicinal products for the treatment of cough or cold in
paediatric patients [Weblink]

' Pham T, Nguyen A, Dormitzer C. Drug utilization and safety review of cough/cold and analgesic codeine-
containing products in pediatric population (0-18 years) as background for the 12/10/15 joint PADAC-DSaRM AC
meeting. Review finalized November 12, 2015.

11



this meeting is attached. The majority of the panel recommended contraindication of codeine
for both cough and analgesia. The following is a summary of the voting from the panel:
0 Expand contraindication for codeine for use for any pain management in children
Children < 6 years of age — 2 votes
Children < 12 years of age — 6 votes
Children < 18 years of age — 20 votes
No change — 1 vote
0 Expand contraindication for codeine for use for the treatment of cough in children
Children < 6 years of age — 1 vote
Children < 12 years of age — 5 votes
Children < 18 years of age — 20 votes
No change — 3 votes
0 Remove codeine from FDA monograph for OTC use for the treatment of cough in
children
Children < 6 years of age — 0 votes
Children < 12 years of age — 1 vote
Children < 18 years of age — 27 votes
No change — 0 votes

e In April 2017, FDA announced new labeling restrictions® for prescription codeine
products to contraindicate the use of codeine in children less than 12 years of age because
the safety data suggested that the youngest children were at highest risk. The labeling
includes the following concepts:

0 Contraindication of use of codeine for cough or pain in children < 12 years of age

0 Strengthened Warning that breastfeeding is not recommended when taking
codeine

0 Warning regarding use in adolescents between 12 and 18 years who have risk
factors (e.g. obesity, obstructive sleep apnea) that may increase the risk of
respiratory depression.

Hydrocodone and Risk of Respiratory Depression and Death

There are also risks of respiratory depression and death in children with hydrocodone. In 2007,
based upon reports of respiratory depression and death in children, the sponsor proposed adding
a contraindication to the Tussionex labeling for children less than 6 years of age. Following
review, in February 2008, FDA approved new labeling for Tussionex to add a contraindication in
children less than 6 years of age. FDA also released a Public Health Advisory (PHA) and
Healthcare Professional sheet at that time.”' The PHA emphasized the appropriate dosing for
Tussionex, which is an extended release product. The reports with Tussionex prompted a safety
review for the immediate-release Hycodan product. In 2008, FDA approved updated labeling for
Hycodan with a new warning regarding the risk of fatal respiratory depression in children less
than 6 years of age. The newer hydrocodone combination product labels have similar warnings.

2 April 20, 2017 FDA Drug Safety Communication [https://www.fda.gov/Drugs/DrugSafety/ucm549679.htm]
2! EDA Public Health Advisory March 11, 2008 [Weblink]

12



While hydrocodone is metabolized in part by the CYP2D6 and CYP3A4 pathways, the
variability in CYP2D6 metabolism for hydrocodone has not been identified as a risk factor as it
has with codeine. The Office of Surveillance and Epidemiology (OSE) completed a review of
the safety of hydrocodone-containing cough and cold products in 2016.* OSE identified 38
worldwide serious pediatric cases of respiratory depression with hydrocodone-containing cough
and cold products in the FDA Adverse Event Reporting System (FAERS) database from January
1, 1969 to January 12, 2016. Of the 38 serious pediatric cases, 23 had an outcome of death. The
majority of cases were in children less than 6 years of age, were reported with the extended-
release suspension formulation, and/or associated with inadvertent overdoses (e.g., accidental
ingestion, incorrect measurement). All pediatric reports involving the extended-release
suspension formulation in the case series were received by FDA prior to issuance of the PHA in
March 2008.

Additionally, OSE identified reports of respiratory depression associated with the use of
hydrocodone antitussives and concomitant use of CYP3A4 inhibitors. Hydrocodone analgesia
products have a Boxed Warning regarding the risk of an increase in plasma concentration of
hydrocodone and respiratory depression with concomitant use of CYP3A4 inhibitors. OSE
recommended adding the drug interaction with CYP3 A4 inhibitors and hydrocodone to the
Warnings and Precautions section of the label of all hydrocodone-containing antitussives. This
recommendation is currently under consideration.

Risks of misuse, abuse, addiction, overdose and death with opioid antitussives

Because the risks for misuse, abuse, addiction, overdose and death are well known for all opioid
containing products, we cannot examine those issues using spontaneous report data (e.g.
FAERS), whose strength lies in detecting new safety signals. Therefore, population-based
studies are needed to examine these safety outcomes. Although we know that codeine and
hydrocodone, as opioids, are abused, currently available data make it very challenging to
quantify the rates of abuse associated with opioids in different formulations (e.g., specific
cough/cold products vs. various formulations of analgesics). Despite these challenges, illicit,
exploratory, or recreational use of dextromethorphan and codeine/promethazine cough syrups is
widely described in the medical literature.”

There are also sparse data available to understand whether legitimate medical use of opioids in
children can increase these patients’ risk of subsequently experiencing addiction, or engaging in
misuse or abuse behaviors. FDA’s recent review on this topic revealed only one longitudinal
study examining this question in relation to opioid analgesic use by high school students.** This
study observed a 33% (95% CI, 4% -70%) increased risk of future opioid misuse by 12" grade
students who had previous legitimate medical use of opioid analgesics. The limitations of this
analysis, and other studies examining non-medical use of opioid analgesics in children, are

> Nguyen A. Hydrocodone-containing cough and cold products: Pediatric Postmarketing Safety Analysis. Review
finalized March 3, 2016.

>3 Burns IM, Boyer EW. Antitussives and Substance Abuse. Subst Abuse Rehabil. 2013; 4: 75-82.

# Coyle TD. Opioid analgesics in the pediatric population: a review of the epidemiologic literature examining the
outcomes of misuse, abuse, addiction, overdose and death. Review finalized September 12, 2016.

13



discussed fully in the review. It is not clear how well these results can be applied to opioid-
containing antitussives, or whether additional studies will confirm these preliminary risk
estimates.

This review also found that recent data from the National Survey on Drug Use and Health
(NSDUH) indicate that prevalence rates of non-medical use of prescription opioids (NMUPO) in
the pediatric population are declining. However, a particularly striking area of continuing
concern is the potential importance of reducing available drug supply: a large proportion of
adolescents engaging in NMUPO obtain the drugs for free from friends or family, and from
leftover medications in a medicine cabinet. One of the recommendations of this review was that
“reducing availability of opioid analgesic products to this age group is critical to prevent such
temptation. Prescribers are the gatekeepers to prescription opioid analgesics, and should grant
access to these drugs only to patients who truly need them and in as small a supply as
necessary.” The extent to which opioid-containing antitussives may also provide opportunities
for misuse and abuse by this age group is not known.

4. Utilization of Products to Treat Cough in Pediatric Patients

The Office of Surveillance and Epidemiology (OSE) has recently completed a review of national
trends in the pediatric outpatient utilization of prescription opioid antitussives (prescription
codeine and hydrocodone products), and non-opioid products (containing dextromethorphan and
benzonatate) .*> The purpose of this review is to provide the committee with a current context
for the benefit/risk discussion of opioid antitussives in children.

The prescription dispensing data from U.S. outpatient retail pharmacies showed that an estimated
5.8 million antitussive prescriptions were dispensed to 4.3 million pediatric patients ages 17
years and younger in 2016 (Figure 1). The majority of prescriptions were dispensed for
dextromethorphan containing antitussives at 84% (4.9 million prescriptions). Codeine and
hydrocodone containing antitussives accounted for 8% (471,000 prescriptions) and 1% (65,000
prescriptions) of total prescriptions, respectively. The number of prescriptions dispensed for
codeine and hydrocodone containing antitussives to pediatric patients decreased by 60.5% and
71%, respectively, from 2012 to 2016, although OTC sales of codeine containing products
without a prescription were not included in this analysis. Primary care providers such as general
pediatricians, family medicine/general practice/internal medicine, and nurse
practitioners/physician assistants were the top prescriber specialties across all pediatric age
groups for both prescription opioid and non-opioid antitussives.

23 Pham T. Pediatric Outpatient Retail Utilization Patterns of Opioid and Non-Opioid Containing Antitussives.
Review finalized July 31, 2017.
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Figure 1. Nationally estimated number of antitussive prescriptions dispensed to pediatric
patients (0-17 years) by active ingredient from U.S. outpatient retail pharmacies, 2012-2016
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Source: QuintilesIMS, National Prescription Audit™. 2012-2016. Data extracted June 2017.

Based on surveys of office-based physicians, budesonide, albuterol, and dextromethorphan-
containing antitussives were the top drugs mentioned during visits with cough diagnoses for
pediatric patients ages 0-1 years in 2016. Among pediatric patients ages 2-17 years,
dextromethorphan-containing antitussives followed by albuterol were the top drugs mentioned
for cough relief. For the opioid antitussives, although combination codeine/guaifenesin was
mentioned for cough relief in pediatric patients ages 2 years and older, there were no mentions of
hydrocodone-containing antitussives in this data source, likely due to the low pediatric utilization
of these products.

Overall, the outpatient retail utilization of prescription codeine and hydrocodone containing
antitussives in pediatric patients was low and decreased from 2012 to 2016. Dextromethorphan
containing antitussives accounted for the vast majority of pediatric prescription antitussive use
throughout the study period. The overall utilization of dextromethorphan and codeine containing
antitussives was underestimated in our analyses due to the availability of dextromethorphan and
codeine products over-the-counter (OTC).
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5. Treatment Alternatives for Cough

In considering the benefit risk assessment of prescription opioid antitussives, the availability of
other products that are indicated for cough in children should be considered. The following table
lists approved antitussive medications in children.

Active Ingredient
(product name)

Class

Age

Relevant Labeling

Prescription Products

Benzonatate

(Tessalon and generics)

Peripheral
Anesthetic

>10 years

e Do not break, chew, crush

e Temporary local anesthesia

e Accidental ingestion resulting in death has
been reported in children <10 years of age

e Dosing information for children 10 years
and older

Over-the-Counter Antitussive

Products (FDA monograph 21 CFR341.14)

Chlophedianol Hydrochloride

Centrally
acting

>6 years

e Non-narcotic for temporary relief of cough

¢ Do not take for chronic cough

o Children under 6 years of age: Consult a
doctor

e OTC Monograph also contains professional
labeling for dosing in children 2 to <6 years
of age

Dextromethorphan and
Dextromethorphan
hydrobromide

Centrally
acting

>2 years

e Non-narcotic for temporary relief of cough

* Do not take for chronic cough

o Children under 2 years of age: Consult a
doctor

Diphenhydramine citrate and
Diphenhydramine
hydrochloride

Antihistamine
/antitussive

>6 years

o Non-narcotic for temporary relief of cough

e May cause marked drowsiness

¢ Alcohol, sedatives, and tranquilizers may
increase sedative effect

e Do not give to children less than 12 years of
age who have a breathing problem

e Children under 6 years of age: Consult a
doctor

e OTC Monograph also contains professional
labeling for dosing in children 2 to <6 years
of age

Camphor and Menthol

Topical
(ointment,
lozenge,
steam
inhalation)

>2 years

e Topical: For external use only

e Flammability: Safety concern about fire-
related events when ointment vehicle or
alcohol-based solutions are placed in hot
water or heated in the microwave

o Children under 2 years of age: Consult a
doctor
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Some of these products have known risks that may be important to consider as you discuss the
benefit risk assessment of opioid cough products.

Dextromethorphan (DXM)

As seen in the drug utilization review (see section 4), DXM is the most commonly prescribed
prescription cough suppressant in children, and it is likely that non-prescription products
containing dextromethorphan are also used to treat children’s cough.

The practice of ingesting high doses of DXM to experience euphoric effects is well documented,
particularly among adolescents 14-17 years of age.”® Multiple educational initiatives have
been launched over the past 10 years to reduce abuse of DXM products among teens, and it has
been the subject of previous FDA advisory committee discussions and a talk paper®’. Although
it remains non-scheduled under the Controlled Substances Act (CSA), at least 12 states have
passed legislation prohibiting sales to minors (those aged 17 or younger), and several
commercial pharmacy chains have imposed similar restrictions™.

Benzonatate

Benzonatate is a prescription drug approved for relief of cough in patients over 10 years of age.
The safety and effectiveness of benzonatate in children under 10 years of age have not been
established. Benzonatate is sold under the brand-name Tessalon and is also sold in generic
preparations. Although it is not prescribed as frequently as other products (see section 4), its use
appears to be increasing in recent years. In 2010, FDA issued a Drug Safety Communication
warning the public that accidental ingestion of benzonatate by children under the age of 10 years
can result in death from overdose.” Benzonatate may be attractive to children because of the
drug's appearance (it is a round-shaped liquid-filled gelatin capsule).

6. Perspectives on Use of Opioids for Treatment of Pediatric Cough by Other
Organizations and Regulatory Authorities

In the past decade, the use of cough and cold medications, including opioid antitussive products,
in pediatric patients has been reviewed. Cough in pediatric patients is commonly self-limiting
and usually secondary to infection. For other patients, cough may be associated with more
serious underlying conditions such as asthma, lower respiratory tract infection, allergy, or cystic
fibrosis.® Symptomatic treatment of cough in certain conditions may be detrimental to patients
either through masking underlying conditions or preventing the necessary clearance of abnormal

% Drug Enforcement Administration, Office of Diversion Control. Drug and Chemical Evaluation section.
Dextromethorphan (Street Names: DXM, CCC, Triple C, Skittles, Robo, Poor Man’s PCP). March, 2014.
[http://www.deadiversion.usdoj.gov/drug_chem_info/dextro_m.pdf]

*7 Briefing Information for Dextromethorphan: [Weblink]

* CHPA. Dextromethorphan: Preventing Teen Cough Medicine Abuse. http://www.chpa.org/Dex.aspx

% Drug Safety Communication: Death resulting from overdose after accidental ingestion of Tessalon (benzonatate)
by children under 10 years of age [https:/www.fda.gov/Drugs/DrugSafety/ucm236651.htm]

3% Brodlie M., Graham C., McKean MC. Childhood cough. BMJ 2012;344:¢1177
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airway secretions through the cough mechanism.>’ Thus, when a specific etiology of cough can
be identified, therapy should be directed at treating the underlying condition and avoiding
attempts at symptomatic treatment of cough.

As outlined in the following sections, there have been changes in the recommendations for
management of cough in children in the last decade, with respect to the use of opioid
antitussives. Therefore, this section reviews public communications from organizations and
regulatory authorities on the use of opioid-containing product for the treatment of cough in
children.

American Academy of Pediatrics

The American Academy of Pediatrics has taken a formal opinion on the use of codeine (and
dextromethorphan [DM]) for cough. In 1997, the AAP Committee on Drugs provided
recommendations on the Use of Codeine and DM-Containing Cough Remedies in Children.*
The AAP cautioned about the lack of studies to support the efficacy and safety of narcotics or
dextromethorphan as antitussives in children. The Committee noted that because of adverse
effects and overdosage associated with codeine and DM products for cough, patients and parents
should be educated about the lack of proven antitussive effects and the potential risks of these
products. The AAP also noted that cough due to URI is short-lived and suppression of cough
may be hazardous. In 2007, AAP reaffirmed the statement.>* More recently, the AAP published
a Clinical Report® from the Section on Anesthesiology and Pain Medicine and the Committee on
Drugs describing the concerns related to unanticipated respiratory depression and death due to
codeine metabolism. The report noted the actions taken by the World Health Organization,
FDA, Health Canada, and EMA to warn against the adverse effects and in the case of the EMA,
to contraindicate the use of codeine in children less than 12 years.

American College of Chest Physicians

In 2006, the American College of Chest Physicians (ACCP) issued Guidelines for Evaluating
Chronic Cough in Pediatrics. In these guidelines, one of the recommendations was the
following: “In children with cough, cough suppressants and other OTC cough medications
should not be used as patients, especially young children, may experience significant morbidity
and mortality.”

European Medicines Agency
In 2015, upon completion of a comprehensive review by the PRAC, EMA issued guidelines
regarding the use of codeine for treatment of cough or cold in pediatric patients (contraindicated

3! American Academy of Pediatrics Committee on Drugs. Use of Codeine- and Dextromethorphan-Containing
Cough Remedies in Children. Pediatrics 1997; 99(6):918-920.

32 Chang AB, Glomb WB Guidelines for evaluating chronic cough in pediatrics: ACCP evidence-based clinical
practice guidelines. Chest 2006 Jan;129(1 Suppl):260S-283S

> American Academy of Pediatrics Committee on Drugs. Use of Codeine- and Dextromethorphan-Containing
Cough Remedies in Children. Pediatrics 1997; 99(6):918-920.

** American Academy of Pediatrics Policy Statement. AAP Publications Retired or Reaffirmed, October 2006.
Pediatrics 2007; 119(2):405.

35 Tobias JD, Green TP, Coté CJ, AAP Section on Anesthesiology and Pain Medicine, AAP Committee on Drugs.
Codeine: Time To Say “No”. Pediatrics 2016;138(4):e20162396
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in patients younger than 12 years, and not recommended in patients between 12 and 18 years
who have breathing problems.*® These guidelines are consistent with 2013 guidelines
recommending against the use of codeine for pain after obstructive sleep apnea surgery including
adenotonsillectomy.

Health Canada
In 2008*" and 2016°%, Health Canada cautioned against the use of over-the-counter (OTC) cough
and cold medicines in pediatric patients younger than 6 years. Additionally, in 2013 Health
Canada issued guidelines on the use of codeine in pediatric patients upon completion of a review
of serious side effects (e.g., respiratory depression) and death in pediatric patients exposed by
breast milk (original warning issued in 2008) or upon direct exposure.39 In 2016, Health Canada
issued an update to guidelines on the use of opioids, including codeine and hydrocodone, in
pediatric patients.* While the 2016 Health Canada advisory did not focus on use of opioids for
treatment of cough, the advisory stated:
e (Cases of respiratory depression in children treated with hydrocodone were identified by
Health Canada
e Hydrocodone is no longer recommended in children under age 6 years
e Neither prescription nor non-prescription codeine products should be used in children
younger than 12 years
e Neither codeine nor hydrocodone should be used by patients with breathing problems

World Health Organization

The Department of Child and Adolescent Health and Development of the World Health
Organization published a document in 2001 that discussed cough and cold remedies for the
treatment of acute respiratory infections in young children. The document reviewed the efficacy
and safety of cough and cold medicines in young children (under 5 years of age) including
codeine and other opiate derivatives such as hydrocodone for cough. The document concludes
the section on opioids stating that codeine preparations should not be recommended for the
treatment of cough in young children.*!

3% EMA/249413/2015. European Medicines Agency. Codeine not to be used in children below 12 years for cough
and cold. April 24, 2015. [Weblink]

37 Health Alert: RA-110002511. Health Canada Releases Decision on the Labelling of Cough and Cold Products
for Children. [Weblink]

¥ Health Alert #: RA-57622. Health Canada reminds parents not to give cough and cold medication to children
under 6 years old. [ http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2016/57622a-eng.php |

%% Health Alert #: RA-33915. Health Canada’s review recommends codeine only be used in patients aged 12 and
over. June 6, 2013. [http://www.healthycanadians.gc.ca/recall-alert-rappel-avis/hc-s¢/2013/33915a-eng.php]

*0 Health Alert #: RA-59584. New safety measures for prescription codeine and hydrocodone to further restrict use
in children and adolescents. July 28, 2016. [Weblink]

*I World Health Organization. (2001). Cough and Cold Remedies for the Treatment of Acute Respiratory Infections
in Young Children. Retrieved from [http://www.who.int/maternal_child adolescent/documents/fch_cah 01 _02/en/]
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7. Expert Roundtable Meeting on the Use of Cough Suppressants in Children

On April 27, 2017, FDA held a roundtable meeting of invited experts to discuss the experience
of health care professionals with the use of cough suppressants in children (less than 18 years of
age), particularly opioid antitussive products. The participants were representatives of
professional organizations involved in the treatment of pediatric patients with cough, including
the American Academy of Pediatrics, the American College of Chest Physicians, the American
Osteopathic Association, the American Academy of Family Physicians, and the National
Association of Pediatric Nurse Practitioners.

Participants recommended certain distinctions such as acute versus chronic cough, and
productive versus non-productive coughs. The expert discussants emphasized the importance of
identifying the underlying cause of cough in order to determine the most appropriate treatment,
rather than focusing on cough suppression. Participants noted that the use of cough suppressants
depends on the clinical situation, but that cough should not be suppressed unless it is causing
clinical consequences, including, for example:

1. Cough leading to consecutive nights of poor sleep and/or vomiting

2. Cough leading to rib fractures

3. Cough severe enough to lead to hypoxia

Overall, the participants did not see a clear role for the use hydrocodone or codeine in the
treatment of acute cough in pediatric patients. They stated that the benefits for cough
suppression are questionable and there are concerns about harm from opioid use. Some
participants stated that under no circumstance would they treat an acute cough with an opioid.
Some participants stated that there are few situations in adolescents when codeine might be used
(e.g., end of life situations for pain mainly with reduction of cough as an added benefit). The
participants stated that they are concerned about safety and efficacy of opioids as cough
suppressants.

The participants were asked to provide some alternative treatments for cough. Depending on the
underlying cause, these included:
¢ Bronchodilators
Inhaled and oral corticosteroids
Lansoprazole if the cough is due to a gastrointestinal issue like GERD
Anti-histamines
Warm saline
Honey
Camphor
Vapor rub (except in asthmatics as it may exacerbate their condition)
Nasal suctioning and clearing

The following are the general comments from the meeting participants:
e Participants agreed about the need for outreach to inform and educate practitioners that
prescribing opioids for cough in children is not recommended.
e Some participants suggested that removing the cough treatment indication for opioid
products in labeling might help reduce pressure to treat patients, as described above.
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Participants noted that removal of the indication might shift the treatment to other cough
suppressants like dextromethorphan. There was concern, however, about resistance from
some practitioners to removing the cough treatment indication for opioids, even though
there are other treatment options.

e Some participants suggested investigating the characteristics of those physicians who
prescribe these drugs more often than others.

e Participants supported educating the public and families about the concerns related to
using opioids to treat pediatric patients.

e Participants agreed that the availability of non-opioid, cough controlling products
approved for children would be of benefit.

e The suggestion was made to review the adverse event profile of alternative agents for
chronic cough for comparison to codeine-containing cough products.

Participants encouraged FDA to include patient and family representatives, urgent care
physicians, rural health prescribers, osteopathic practitioners, and representation from other
practices in any future public meetings.

8. Considerations for Benefit/Risk Assessment

We are asking you to discuss the benefit/risk of the use of the prescription opioid antitussive
products in children and adolescents. Some of the factors that the committee should consider in
the benefit/risk assessment are provided below.

The benefit/risk profile of prescription opioid antitussives is not straightforward.

e Regarding benefit, prescription opioid cough products in combination with other
antihistamines, decongestants and/or expectorants are indicated for “relief of cough and
symptoms associated with upper respiratory allergies or the common cold.” The FDA
has determined that these products are effective for relief of cough.

e Regarding risk, opioid antitussives are associated with respiratory depression as outlined
earlier in this memo, and these products are labeled with warnings regarding this risk and
the safety concerns in children. Additionally, these products also have the risks of
misuse, abuse, addiction, overdose, and death that are inherent to all opioid products.

e FDA has provided a summary of the expert roundtable meeting held to discuss the
treatment of cough in pediatric patients, and the public communications regarding use of
opioids from various organizations as background for the committee’s understanding of
current approaches to the treatment of cough in pediatric patients.

FDA is committed to fundamentally re-evaluating the benefit-risk paradigm of opioid-containing
products to consider the wider public health effects, since deaths and hospitalizations due to
opioid overdose have greatly increased in recent years. FDA is also committed to enhancing
safety labeling of opioid-containing products. In an effort to address these issues, FDA is asking
the advisory committee to provide their perspective on the benefits and risks of the use of
prescription opioid antitussives in pediatric patients.
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9. Issues for Discussion

The main issues for discussion will be the benefit/risk of opioid antitussives for pediatric patients
for whom the products are not otherwise restricted (e.g., patients less than 12 years of age for
codeine).

10.Appendices

The FDA Briefing Document includes the following additional resources:

Summary of the April 27, 2017 Expert Meeting on Use of Cough Suppressants in
Children

FDA Summary Memorandum from December 10, 2015, FDA Advisory Committee
Meeting.

FDA Drug Safety Communication: FDA restrict use of prescription codeine pain and
cough medicines in children April 20, 2017

Pham T. Pediatric Outpatient Retail Utilization Patterns of Opioid and Non-Opioid
Containing Antitussives. Review finalized July 28, 2017

Nguyen A. Hydrocodone-containing cough and cold products: Pediatric Postmarketing
Safety Analysis. Review finalized March 3, 2016

Coyle TD. Opioid analgesics in the pediatric population: a review of the epidemiologic
literature examining the outcomes of misuse, abuse, addiction, overdose and death.
Review finalized September 12, 2016
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Characteristics
(N =64)
Toxicity to Various Agents 7
Loss of Consciousness 6
Vomiting 6
Cyanosis 5
Overdose 5
Reasons for Use Pain 34
Post tonsillectomy and/or adenoidectomy 17
Other surgery 5
General pain 7
Sore throat/Tonsillitis 3
Dental pain 2
Unknown 16
Cough and Cold 14
Mention of CYP2D6 Without mention 54
Genotype With mention 10
Ultra-rapid metabolizer (UM) 7
Extensive metabolizer (EM) 3
Codeine or morphine Above therapeutic range 13
levels (n=15) ® Blood levels 2
Postmortem 11
Therapeutic range 2
Blood levels 1
Postmortem 1
* Reports received prior to the DSC issued by the FDA in 2012 were grouped together.
T Cases may contain more than one codeine-containing product.
1 Serious adverse drug experiences per regulatory definition (CFR 314.80) include outcomes
of death, life-threatening, hospitalization (initial or prolonged), disability, congenital
anomaly, and other serious important medical events. Reports may include multiple
outcomes.
8 There was one FAERS literature case that did not contain levels within the report; however,
levels were obtained from the literature article.

OSE also conducted a literature search which identified 3 additional case reports of death in
children 4-10 years of age associated with codeine-containing products in different clinical

settings. These cases are briefly summarized here with more details in Section 3.3.1.1 and

3.3.2.1 of the OSE Review:

e 10-year-old overweight Guatemalan female 5 days status post orthopedic surgery
found un-responsive following treatment with acetaminophen with codeine (2
doses) and diazepam (1 dose). Postmortem codeine and morphine blood
concentrations were in the toxic range.

e 4-year-old obese female status post tonsillectomy/adenoidectomy discharged home
with acetaminophen with codeine every 4 hours for pain. She received a total of 4
doses at 4-hour intervals, went to bed, and was found unresponsive the following
morning. Resuscitative measures were unsuccessful. CYP2D6 testing found the
patient to have an extensive metabolizer (normal) phenotype.
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e 6-year-old overweight female was prescribed guaifenesin with codeine for severe
cough and respiratory infection. She received a total of 3 doses throughout the day
and was noted by her mother to be a “little bit blue” after her last dose. The patient
was found dead the next morning by her mother. Postmortem codeine and
morphine blood concentrations were in the toxic range.

Overall, the OSE review concludes that there is some case report evidence of respiratory
depression, sometimes resulting in death, following codeine-containing product use for
both pain and cold/cough treatment, particularly in the pediatric population less than 12
years of age. The FAERS data cannot be used to generate reliable estimates of the
incidence of life-threatening or fatal respiratory depression with the pediatric use of
codeine-containing products.

8. Drug Utilization

Given that the Agency is asking the AC panel whether it recommends additional restriction
of use of codeine in pediatric patients, it is important to understand how codeine is
currently being used in pediatric patients in the US. The Agency’s Division of
Epidemiology Il (DEPI-II) assessed the utilization data for codeine, and a brief overview is
summarized here. The detailed utilization data is located in the OSE Review.

Figure 2 below and Table 2.3.2 in the OSE review provide the pediatric utilization of
prescription codeine-containing products over time. While Figure 2 shows the data for the
0-11 and 12-18 year age group, Table 2.3.2 in the OSE review includes details on age
subgroups: 0-1, 2-5, 6-11, and 12-18. Over 2010-2014, the number of pediatric patients (0-
18 years old) who received dispensed prescriptions for codeine decreased 40% to about 1.9
million patients in 2014 (Figure 2), in 2014, pediatric patients accounted for 14% of all
patients (13.2 million patients) who received dispensed prescriptions of codeine-containing
(analgesic or cough/cold) products from U.S. retail pharmacies. Of the 1.9 million _
pediatric patients in 2014, 56% were under age 12 years and 45% were ages 12-18 years.'
By drug class, 76% of pediatric patients received prescriptions for analgesic codeine-
containing products and 26% of pediatric patients received prescriptions for cold/cough
products in 2014 (Table 2.3.2 OSE Review).

Of the pediatric patients who received analgesic codeine-containing products, 99.6% of
pediatric patients received prescriptions for analgesic codeine-acetaminophen combination
products in 2014. In 2014, 52% and 42% of pediatric patients received cough/cold
codeine-guaifenesin and codeine-promethazine combination products, respectively, (Table
2.3.2 OSE Review) in 2014. Primary care practitioners were the top prescriber specialties
for both cough/cold and analgesic codeine-containing products (Table 2.3.3 OSE Review).

' Summing patients across patient age bands and time periods will result in double counting and overestimates
of patient counts. Moreover, the sum of the percentages will be greater than 100% because patients are
double counted across age bands.
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Figure 2. National estimates of pediatric patients (0-18 years) who received dispensed
prescriptions for codeine-containing products by patient age from U.S. outpatient
retail pharmacies, years 2010-2014

Source: IMS Health, Vector One®: Total Patient Tracker. Years 2010-2014. Data extracted June and August 2015.

Because codeine is available OTC, DEPI assessed the utilization of codeine-containing
cough/cold products sold OTC. Compared to 2010, the U.S. retail OTC sales of codeine-
containing cough/cold products decreased 85% to 169,000 bottles/packages sold in 2014
(Table 2.3.1 OSE review). Since 2012, combination codeine-guaifenesin accounted for the
majority of total retail OTC sales of codeine-containing cough/cold products at 61%-100%.
There is no demographic information provided for patients using OTC codeine cough/cold
products because such information is not collected in the data resources available to the
FDA.

9. Epidemiology Data

DEPI examined other epidemiological data sources for adverse effects from use of codeine-
containing products in children. The National Electronic Injury Surveillance System-
Cooperative Adverse Drug Event Surveillance (NEISS-CADES) project collects data (from
63 hospitals) on emergency department (ED) visits for adverse drug events (ADEs). All
the cases in NEISS-CADES are ED visits for a condition that the treating clinician
explicitly attributed to the use of a drug or a drug-specific effect, but exclude intentional
self-harm, drug therapeutic failures, drug withdrawal, and drug abuse. Only visits by
patients alive at the time of discharge from the ED are included in these data.

The NEISS-CADES data for patients age 18 years and under during the years 2004-2013 ,

included 73 ED visits for codeine cough and cold products and 261 ED visits for codeine
analgesic products as shown in Table 6. (Note: These are counts, not national projections,
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of visits from a sample of hospitals over the whole 2004-2013 period.)
Accidental/unintentional ingestion and allergic reaction accounted for the majority of these
codeine-related pediatric ED visits. The specific ADEs are listed in Table 4.2.3.3 in the
OSE Review; although GI complaints were the most common, there were cases of dyspnea,
somnolence, and altered/ depressed level of consciousness."

Table 6. NEISS-CADES 2004 - 2013: Summary of codeine-containing product-related ED
visits by adverse drug event category and age group

Codeine-containing Cough and Cold Products

Age Group Adverse Drug Event
Accidental/ Allergic Adverse Total
Unintentional Reaction Effect
<2 years 13 1 0 14
2-5 years 19 4 3 26
6-11 years 4 6 1 11
12-18 years 4 13 5 22
Total 40 24 9 73
Codeine-containing Analgesic Products
Age Group Adverse Drug Event
Accidental/ Allergic Adverse Total
Unintentional Reaction Effect
<2 years 27 5 0 32
2-5 years 29 17 10 56
6-11 years 4 34 19 57
12-18 years 14 61 41 116
Total 74 117 70 261

Data from SAMHSA’s Drug Abuse Warning Network (DAWN) for 2004-2011 are used to
publish national annual estimates of ED visits resulting from an adverse drug reaction
(ADR). This category includes ED visits in which an adverse health consequence (e.g.,
side effect or an allergic reaction) resulted when taking prescription drugs, OTC
medications, or dietary supplements. For methodological details of DAWN, see the OSE
Review.

National annual estimates of ED visits for ADRs for codeine-containing cough and cold
products in the pediatric population were not published due to estimate imprecision from
small case counts. The DAWN national estimate of ADR ED visits related to
codeine/combination analgesic products for 2011 was 1073 for children 12-17 years (Table
7). There were not enough data for the younger age groups to estimate ED visits for 2011.
The DAWN data do not provide details on the types of ADRs leading to the ED visits.

" In a previous DEPI review focused on adverse reactions involving codeine use for tonsillectomy pain, 14
pediatric ED cases (in children aged 12-18 years) were identified in the 2004-2010 NEISS-CADES data.
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Table 7. DAWN 2004-2011: National Estimates of Adverse Drug Reaction ED Visits
associated with Codeine-containing Analgesic products, by year and pediatric age group

DAWN: 2004-2011
Codeine/combination Analgesics 2004 2005 2006 2007 2008 2009 2010 2011
*

0-5 years * * * 542 853 * *
95% Confidence Intervals 106, 979|233, 1,474
6-11 years * 846 822 1,207 1,060 1,342 * *
95% Confidence Intervals 328, 1,364/ 120, 1,524|202, 2,213|524, 1,597|460, 2,223
12-17 years 841 653 1,520 984 609 1,707 1,043 1,073
95% Confidence Intervals 184, 1498|145, 1,161|781, 2,259| 439, 1,530/ 220, 998|734, 2,679| 398, 1,688| 123, 2,023

* indicates figure does not meet standards of precision. Estimates with a relative standard error greater than 50% or an
unweighted count or estimate less than 30 are suppressed.
Source: Center for Behavioral Health Statistics and Quality, SAMHSA, Drug Abuse Warning Network, 2011.

To summarize, both NEISS-CADES (2004-2013) and DAWN (2004-2011) data show that
there were ED visits associated with the use of codeine-containing products in pediatric
patients.

10. Codeine as a Controlled Substance

Finally, it is important to note that codeine is a controlled substance under the Controlled
Substances Act (CSA); thus, we have included information regarding the CSA and codeine.
Depending on the dose of codeine and whether it is in combination with another drug,
codeine products are controlled in Schedules 11, 111, or V of the CSA, as described below:

e Schedule 11 - high potential for abuse which may lead to severe psychological or

physical dependence
0 codeine single ingredient products

e Schedule 111 — potential for abuse less than Schedules I or Il and abuse may lead to

moderate or low physical dependence or high psychological dependence
0 codeine < 90mg per dosage unit (e.g. acetaminophen with codeine)

e Schedule V - low potential for abuse relative to substances listed in Schedule 1V
and consist primarily of preparations containing limited quantities of certain
narcotics.

0 codeine < 200mg codeine per 100 mL or per 100 grams (e.g. promethazine
with codeine)

The codeine cough/cold combination preparations for discussion at this AC meeting would
fall under Schedule Il or V.

Under 21 CFR1306.26, a “controlled substance listed in Schedules 11, 111, 1V, or V which is
not a prescription drug as determined under the Federal Food, Drug, and Cosmetic Act,
may be dispensed by a pharmacist without a prescription to a purchaser at retail, provided
that:”
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“(a) Such dispensing is made only by a pharmacist (as defined in part 1300 of this
chapter), and not by a nonpharmacist employee even if under the supervision of a
pharmacist (although after the pharmacist has fulfilled his professional and legal
responsibilities set forth in this section, the actual cash, credit transaction, or delivery,
may be completed by a nonpharmacist);

(b) Not more than 240 cc. (8 ounces) of any such controlled substance containing
opium, nor more than 120 cc. (4 ounces) of any other such controlled substance nor more
than 48 dosage units of any such controlled substance containing opium, nor more than
24 dosage units of any other such controlled substance may be dispensed at retail to the
same purchaser in any given 48-hour period;

(c) The purchaser is at least 18 years of age;

(d) The pharmacist requires every purchaser of a controlled substance under this section
not known to him to furnish suitable identification (including proof of age where
appropriate);

(e) A bound record book for dispensing of controlled substances under this section is
maintained by the pharmacist, which book shall contain the name and address of the
purchaser, the name and quantity of controlled substance purchased, the date of each
purchase, and the name or initials of the pharmacist who dispensed the substance to the
purchaser (the book shall be maintained in accordance with the recordkeeping
requirement of Sec. 1304.04 of this chapter); and

(f) A prescription is not required for distribution or dispensing of the substance
pursuant to any other Federal, State or local law.

(9) Central fill pharmacies may not dispense controlled substances to a purchaser at retail
pursuant to this section” [bold emphasis added]

11. Concluding Remarks

Codeine has been approved for use for pain or cough in pediatric patients for decades.
Over time, new information about the pharmacogenomics and variability in metabolism of
codeine has become available. A review of the safety data shows reports of respiratory
depression and death in pediatric patients following treatment with codeine. Some reports
suggest the variability in metabolism of codeine could play a role. Because of these reports,
various professional societies have raised concern about the use of codeine in pediatric
patient populations. Some regulatory agencies, including FDA, have taken regulatory
actions to limit the use of codeine in children in certain settings. Given the continued
concern with use of codeine in children, you will be asked to discuss the safety of codeine
for use in the treatment of pain or cough in pediatric patients. We seek your input on
whether the use of codeine in children should be restricted further beyond the current
Contraindication for pain management in children post-adenotonsillectomy and whether
codeine should be available as an antitussive through the OTC Drug Monograph. Thank
you again for your participation in this advisory committee meeting. We look forward to
the discussion.
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o Breastfeeding is not recommended during treatment with codeine or
tramadol because the medicine passes through breast milk and can harm
the baby.

o Talk to your health care provider or a pharmacist to find out if a medicine your
child is taking contains codeine or tramadol.

o Always read the label on prescription bottles to find out if a medicine contains
codeine or tramadol, or ask your child’s health care provider or a pharmacist.

o If patients of any age are known to be CYP2D6 ultra-rapid metabolizers, which
means their bodies convert codeine or tramadol into their active forms faster and
more completely than usual, they should not use codeine or tramadol.

« If achild has taken codeine or tramadol and you notice any signs of slow or
shallow breathing, difficult or noisy breathing, confusion, or unusual sleepiness in
a child of any age, seek medical attention immediately by taking the child to an
emergency room or calling 911.

e Report any side effects from codeine- or tramadol- containing medicines to your
health care professional and the FDA MedWatch program, using the information
in the “Contact FDA” box at the bottom of this page.

Additional Information for Health Care Professionals

o FDA is warning about several safety issues with prescription medicines
containing codeine used for pain or cough and tramadol used for pain and
requiring the following changes to the drug labels:

o FDA'’s strongest warning, called a Contraindication, alerting that codeine
and tramadol should not be used to treat pain in children younger than 12
years, and codeine should not be used to relieve cough in these children.

o A new Contraindication to the tramadol label to restrict its use in children
younger than 18 years to treat pain after a tonsillectomy and/or
adenoidectomy. The label of codeine-containing products already carry
this Contraindication.

o A new Warning to the drug labels of codeine and tramadol to recommend
against their use in adolescents between 12 and 18 years who are obese or
have conditions such as obstructive sleep apnea or compromised
respiratory function, that may increase the risk of serious breathing
problems.

o Strengthening the Warning to patients that breastfeeding is not
recommended during treatment with codeine or tramadol due to the
potential for serious adverse reactions in a breastfed infant, such as excess
sedation, respiratory depression, and death.

« All tramadol-containing products and single-ingredient codeine drugs are FDA-
approved for use only in adults.

« If you have determined that a codeine-or tramadol-containing product is
appropriate for an adolescent patient, counsel parents and caregivers on how to
recognize the signs of opioid toxicity, and advise them to stop giving the
adolescent codeine or tramadol and seek medical attention immediately if their
adolescent is exhibiting these signs.



o Report adverse events involving codeine- or tramadol- containing medicines to
the FDA MedWatch program, using the information in the “Contact FDA” box at
the bottom of this page.

Data Summary

Codeine

A search of the FDA Adverse Event Reporting System (FAERS) database from January
1969 to May 2015 identified 64 worldwide cases of respiratory depression, including 24
deaths, with codeine-containing medicines in children younger than 18 years. Fifty cases
were reported in children younger than 12 years. Respiratory depression occurred after
the children received a range of one to 18 doses, with a median of five doses. The most
frequently reported codeine-containing medicines in the cases were acetaminophen with
codeine used for pain, and promethazine with codeine (with or without phenylephrine)
used for cough and cold.

Of the 24 cases reporting death, 21 occurred in children younger than 12 years. The
reasons for codeine-containing medicine use in these cases included post-tonsillectomy
and/or adenoidectomy pain management, other post-operative pain, general pain, sore or
strep throat pain, and cough and cold.

Ten of the 64 cases mentioned the status of cytochrome P450 isoenzyme 2D6 (CYP2D6)
genotype. Seven of these patients were ultra-rapid metabolizers, five of whom died.
Ultra-rapid metabolizers of substrates of CYP2D6 convert codeine in their bodies too
quickly into potentially dangerously high levels of morphine, the active form of codeine,
contributing to life-threatening or fatal respiratory depression. The three other patients
were extensive metabolizers, with one death.

Fifteen of the 64 cases reported codeine or morphine blood levels; the remaining 49 cases
did not. In 13 cases, the blood levels were above the therapeutic range, and in two cases
the blood levels were within the therapeutic range. One patient who had blood levels in
the therapeutic range died following pain management post-tonsillectomy and
adenoidectomy.

Tramadol

A search of the FAERS database from January 1969 to March 2016 identified nine cases
worldwide of respiratory depression in children younger than 18 years of age, including
three deaths. With the exception of a 15-year-old treated for multiple days with tramadol,
respiratory depression occurred within the first 24 hours of drug administration.

The three fatalities occurred outside the U.S. in children younger than 6 years. Elevated
serum tramadol concentrations were noted in all three. The reasons for tramadol
treatment in these children were to treat pain after tonsillectomy, pain after clubfoot
surgery, and to manage fever. All three cases involved tramadol oral drops, a formulation
not available in the U.S.


http://wcms.fda.gov/FDAgov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/ucm2007060.htm
http://wcms.fda.gov/FDAgov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/ucm2007060.htm

The one case in which CYP2D6 ultra-rapid metabolizer status was reported occurred in a
5-year-old child from France who was prescribed a single tramadol dose in the evening
post-adenotonsillectomy and returned to the healthcare facility the next morning with
opioid intoxication; he was resuscitated.” A urine sample showed increased metabolite
concentrations. Genotyping of CYP2D6 was conducted, and three functional alleles were
found that were consistent with ultra-rapid metabolism.

One non-fatal U.S. case involved a 6-year-old who was prescribed tramadol for
neuropathy of the hands and feet. After the third dose, the patient experienced respiratory
depression and was unresponsive. The patient fully recovered after receiving two doses
of naloxone.

Four other non-fatal cases reported in teenagers using tramadol for musculoskeletal pain
or sciatica described unresponsiveness or somnolence after one or a few doses of
tramadol; all required medical intervention. Two of these were U.S. cases.

Breastfeeding Mothers

Codeine and its active metabolite, morphine, are present in breast milk. A search of the
medical literature'™® for relevant data regarding codeine use during lactation revealed
numerous reports of respiratory depression and sedation, including one infant death,
especially in mothers who have the CYP2D6 ultra-rapid metabolizer genotype.

In the case of the infant death, the mother was found to be a CYP2D6 ultra-rapid
metabolizer, which potentially led to higher levels of morphine secreted into the breast
milk leading to the infant’s death. In other studies comparing drowsiness in breastfed
babies whose mothers took codeine/acetaminophen compared to acetaminophen alone,
the frequency of somnolence was higher in the codeine/acetaminophen-exposed group.
Some of the mothers of those babies were CYP2D6 ultra-rapid metabolizers.™

Mothers who are ultra-rapid metabolizers of codeine achieve higher-than-expected serum
levels of morphine, potentially leading to higher levels of morphine in breast milk that
can be dangerous to their breastfed infants. In women with normal codeine metabolism,
the amount of codeine secreted into breast milk is low and dose-dependent.

According to Drugs in Pregnancy and Lactation®, both tramadol and its pharmacologic
active metabolite (O-desmethyltramadol) are excreted into human milk. The mean
absolute bioavailability of a 100-mg dose is 75%. Thus, ingestion of the recommended
dose may produce drug amounts in breast milk that could exceed those reported above.
The effect of this exposure on a nursing infant is unknown.
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EXECUTIVE SUMMARY

A meeting of the Pediatric Advisory Committee (PAC) will be held on September 11, 2017, to discuss the
risks and benefits, and the pediatric labeling of opioid containing antitussives (OCASs). In preparation for
this meeting, we examined national trends in the pediatric outpatient prescription utilization of OCAs
(codeine and hydrocodone containing antitussives) and non-OCAs (benzonatate and dextromethorphan
containing antitussives) from 2012 through 2016. The pediatric utilization of codeine and
dextromethorphan containing antitussives over-the-counter (OTC) was not analyzed due to the Agency’s
lack of access to OTC utilization data. The drug utilization analyses in this review will be used to provide
context for the AC discussion.

The prescription dispensing data from U.S. outpatient retail pharmacies showed that an estimated 5.8
million antitussive prescriptions were dispensed to 4.3 million pediatric patients ages 17 years and
younger in 2016. The majority of prescriptions were dispensed for dextromethorphan containing
antitussives at 84% (4.9 million prescriptions). Codeine and hydrocodone containing antitussives
accounted for 8% (471,000 prescriptions) and 1% (65,000 prescriptions), respectively. The number of
prescriptions dispensed for codeine and hydrocodone containing antitussives to pediatric patients
decreased by 60.5% and 71%, respectively, from 2012 to 2016. Primary care providers such as general
pediatricians, family medicine/general practice/internal medicine, and nurse practitioners/physician
assistants were the top prescriber specialties across all pediatric age groups for both OCAs and non-
OCAs.

Based on surveys of office-based physicians, budesonide, albuterol, and dextromethorphan containing
antitussives were the top drugs mentioned for cough relief for pediatric patients ages 0-1 years in 2016.
Among pediatric patients ages 2-17 years, dextromethorphan containing antitussives followed by
albuterol were the top drugs mentioned for cough relief. For the OCAs, although combination
codeine/guaifenesin was mentioned for cough relief in pediatric patients ages 2 years and older, there
were no mentions of hydrocodone containing antitussives in this datasource, likely due to the low
pediatric utilization of these products.

Overall, the outpatient retail utilization of codeine and hydrocodone containing antitussives in pediatric
patients was low and decreased from 2012 to 2016. Dextromethorphan containing antitussives accounted
for the vast majority of pediatric prescription antitussive use throughout the study period. The overall
utilization of dextromethorphan and codeine containing antitussives was underestimated in our analyses
due to the availability of dextromethorphan and codeine products over-the-counter (OTC) and the
Agency’s lack of access to such OTC utilization data.

1 INTRODUCTION

1.1 BACKGROUND

As part of the Agency’s effort towards reducing opioid abuse, dependence, and overdose in the U.S., the
Agency seeks expert advice from the Pediatric Advisory Committee on recommendations regarding a
framework for pediatric opioid labeling before any new labeling is approved. Currently, the Agency is re-
assessing the need for removing or restricting the use of opioid containing antitussives (OCAS) in
children. The agency will convene the Pediatric Advisory Committee (PAC) on September 11, 2017, to
discuss the risks and benefits of the use of these products in children, and obtain recommendations on the
pediatric labeling of OCAs for cough relief. In preparation for this upcoming AC meeting, the Division
of Pediatric and Maternal Health (DPMH) and the Division of Pulmonary, Allergy, and Rheumatology



Products (DPARP) requested the Division of Epidemiology Il (DEPI Il) to provide pediatric outpatient
retail utilization of codeine and hydrocodone containing antitussives, as well as benzonatate and
dextromethorphan containing antitussives, to provide context for the AC meeting discussion.

1.2 REGULATORY HISTORY

1.2.1 Codeine Containing Products

Codeine is an opioid analgesic indicated for the relief of mild to moderately severe pain where the use of
an opioid analgesic is appropriate. Codeine is also an active ingredient in cough and cold preparations
due to its antitussive effects.’ It is available by prescription and over-the-counter (OTC) through the OTC
Drug Monograph for Cold, Cough, Allergy, Bronchodilator, and Antiasthmatic Drug Products. Twenty-
eight states and the District of Columbia permit the sale of codeine without a prescription, while 22 states
and Puerto Rico prohibit the sale of codeine without a prescription.> Most if not all of the state laws
allowing the OTC sale of codeine require the pharmacist to oversee or personally complete the
transaction, and allow the pharmacist to choose not to sell the product OTC. For codeine that is sold
OTC, all states require that the purchaser’s identifying information and details of the sale be recorded.
States differ on the maximum allowable quantity which can be purchased at one time (60 mL to 240 mL),
the amount of time required before additional purchases are permitted (48 hours to 96 hours), and the
minimum age of a purchaser (18 years to 21 years). The variations between states involve regulations and
laws which are more restrictive than the federal requirements in 21 CFR 1306.26.°

The use of codeine in children has been a concern because of the risk of respiratory depression and death
in patients who are ultra-rapid metabolizers of codeine and in turn at risk for high exposure to morphine,
which is converted from codeine. Over the past decade, the Agency has taken multiple efforts to update
the codeine label and to communicate the risks associated with codeine use to healthcare professionals
and the public.

In August 2012, the Agency issued a Drug Safety Communication (DSC) about reports of death and
respiratory depression in pediatric patients, primarily with the use of codeine following tonsillectomy
and/or adenoidectomy.”

In February 2013, the Agency asked the sponsors of codeine or dihydrocodeine containing products to
update the Boxed Warning, Contraindication, Warnings/Precautions, Pediatric Use, and Patient
Counseling Information labeling sections of their respective products to provide new safety information
on the risk of serious adverse events or death associated with the use of codeine or dihydrocodeine
containing products for pain relief after tonsillectomy and/or adenoidectomy.”

In April 2015, the European Medicines Agency (EMA) contraindicated the use of codeine-containing
products for cough and cold indications in children less than 12 years of age, and limited the use in
children and adolescents ages 12-18 years with a history of breathing problems.®

In July 2015, the Agency issued another DSC regarding the risk of respiratory depression associated with
the use of codeine to treat cough and cold in children less than 18 years of age.’

In December 2015, the Agency convened the Pulmonary-Allergy Drugs Advisory Committee (PADAC)
and the Drug Safety and Risk Management (DSaRM) Advisory Committee to discuss the safety data
associated with codeine use in children and to obtain advice on whether the use of codeine in children
should be restricted beyond the current agency’s contraindication and whether codeine should be
available through the OTC Drug Monograph. The AC panel recommended to contraindicate the use of
codeine for analgesia or cough in children younger than 18 years of age, and to remove codeine from the



OTC monograph for both adults and children. As of June 8, 2015, 26 states had placed further restrictions
on the sale of codeine containing antitussives.

On April 20", 2017, the Agency issued another DSC contraindicating the use of codeine-containing
products for the treatment of pain or cough in children younger than 12 years of age. The DSC also
warned against the use of codeine in children between 12 and 18 years of age who are obese or have
conditions such as obstructive sleep apnea or severe lung disease, which may increase the risk of serious
breathing problems. The DSC also warned against the use of codeine in breastfeeding mothers.®

1.2.2 Hydrocodone Containing Products

Hydrocodone is an opioid with both analgesic and antitussive effects. It is used in combination with
various active ingredients, such as acetaminophen for the relief of moderate to severe pain, and
guaifenesin for the symptomatic relief of cough. Most hydrocodone containing antitussives are indicated
for the relief of cough in patients 18 years and older. However, hydrocodone in combination with
homatropine or chlorpheniramine is indicated for the relief of cough in patients 6 years of age and older.

Multiple adverse event cases including cases of medication errors associated with the use of Tussionex®
Pennkinetic® (hydrocodone-chlorpheniramine) reported respiratory depression and death in children and
adults. Based on these adverse events cases, the Agency issued a Public Health Advisory (PHA) in
March 2008 to alert healthcare professionals about the risk of life-threatening and fatal respiratory
depression and death with the use of Tussionex® Pennkinetic® in adults and children.® The PHA
highlighted recommendations and considerations for healthcare professionals, including a
contraindication for use in patients less than 6 years old.

In August 2014, the Drug Enforcement Administration (DEA) issued a final rule to reschedule
hydrocodone combination products from schedule 111 to schedule 11 of the Controlled Substances Act.
This rule became effective on October 6, 2014.*°

Soon after the December 2015 PADAC and DSaRM AC meeting to discuss the safety of codeine, the
Agency assessed the safety of hydrocodone containing antitussives in children and considered updating
the pediatric label for these products because these products might be used as an alternative to codeine
containing antitussives. In March 2016, the Division of Pharmacovigilance (DPV) completed a safety
review of hydrocodone containing antitussives in children under 18 years of age. DPV identified reports
of respiratory depression associated with the use of hydrocodone containing antitussives in children, and a
drug interaction safety issue between hydrocodone-containing cough products and CYP3A4 inhibitors.
DPV recommended adding a drug interaction with CYP3A4 inhibitors under the Warnings and
Precautions of the label of all hydrocodone containing antitussives.

1.2.3 Dextromethorphan Containing Antitussives

Dextromethorphan is a cough suppressant which is often used in combination with various active
ingredients in many cough/cold products. When consumed at high doses exceeding the maximum
recommended dosages on the label, dextromethorphan causes euphoria, hallucination, distorted visual
perception, loss of motor coordination, and dissociative sedation.*? Deaths have also been reported
among teenagers who ingested high doses of dextromethorphan powder.*®

In 2005, the Agency issued a Talk Paper to warn the public about the risks of abuse of
dextromethorphan.** Since 2007, the Consumer Healthcare Products Association (CHPA) introduced a
variety of voluntary education initiatives to reduce dextromethorphan abuse among teenagers.'®> On
September 14, 2010, the Agency convened the Drug Safety and Risk Management Advisory Committee
(DSaRM) to discuss the abuse and the risks and benefits of dextromethorphan, and the Drug Enforcement



Administration (DEA) request for dextromethorphan scheduling recommendation. The committee voted
15 to 9 against the scheduling of dextromethorphan. Dextromethorphan remains an uncontrolled
substance under the Controlled Substances Act; however, several states have restricted the over-the-
counter (OTC) sales of dextromethorphan to minors 17 years of age and younger.*®

1.2.4 Benzonatate

Benzonatate is an antitussive agent approved under the brand name Tessalon® as a prescription drug
product for the symptomatic relief of cough.*® The safety and effectiveness of benzonatate in children
under 10 years of age have not been established. Potential side effects of benzonatate include
hypersensitivity reactions, psychiatric effects such as hallucinations, and numbness of the mouth which
could result in choking. Overdose of benzonatate has been reported in adults and adolescents. Accidental
ingestions of benzonatate in children under 10 years of age have also been reported. In December 2010,
the Agency issued a DSC and a podcast to warn the public and healthcare professionals that accidental
ingestion of benzonatate by children under the age of 10 years can result in death from overdose.*"*®

2 METHODS AND MATERIALS

2.1 PRODUCTS INCLUDED

This review focused on the following antitussives dispensed by prescription in the outpatient retail setting.
See Appendix C for a comprehensive list of products®.

e Opioid containing antitussives
0 Hydrocodone containing antitussives
o0 Codeine containing antitussives (prescription only, although available OTC)
e Non-opioid containing antitussives
o Dextromethorphan containing antitussives (prescription only, although available OTC)
0 Benzonatate

2.2 DATA SOURCES USED

Proprietary databases available to the Agency were used to conduct the drug utilization analyses in this
review (see Appendix A for full database descriptions).

2.2.1 Prescription Data

The QuintilesIMS, National Prescriptions Audit™ database was used to provide the nationally estimated
number of prescriptions dispensed for opioid or non-opioid containing antitussives, stratified by patient
age (0-1, 2-5, 6-11, 12-17, and 18+ years), from U.S. outpatient retail pharmacies from 2012 through
2016. The prescriber specialty data were also obtained from this database for 2016. Of note, prescription
claims for dextromethorphan containing antitussives, including over-the-counter (OTC) products, were
captured in this database when the prescriptions written for these products were filled and dispensed at the

% Source: QuintilesIMS, National Prescription Audit™. 2012-2016. Data extracted July 2017. File: NPA 2017-342 cough
products molecule 7-10-2017.x1sx



pharmacy. This database does not capture OTC sales of dextromethorphan or codeine containing
antitussives purchased by consumers without a prescription.

2.2.2 Patient Data

The QuintilesIMS, Total Patient Tracker™ database was used to provide the nationally estimated number
of unique patients who received prescriptions dispensed for opioid or non-opioid containing antitussives,
stratified by patient age (0-1, 2-5, 6-11, 12-17, and 18+ years), from U.S. outpatient retail pharmacies
from 2012 through 2016. The unique number of patients who filled a prescription for dextromethorphan
containing antitussives, including OTC products, at the pharmacy was also captured in this database. This
database does not capture OTC sales of dextromethorphan or codeine containing antitussives purchased
by consumers without a prescription.

2.2.3 Office-Based Physician Survey Data

The inVentiv Health Research and Insights LLC., TreatmentAnswers™ with Pain Panel database was
used to obtain the nationally estimated number of drug use mentions associated with the use of drug
products (prescription or OTC) for the diagnosis for cough (ICD-10 code R05) in pediatric patients (0-17
years), stratified by patient age (0-1, 2-5, 6-11, and 12-17 years), as reported by U.S. office-based
physician surveys in 2016. The purpose of this analysis was to better understand the products that
physicians in office-based practice mention during office visits related to pediatric diagnoses of cough.

3 RESULTS

3.1 DETERMINING SETTINGS OF CAREb

Based on the QuintilesIMS, National Sales Perspectives™ data in 2016, approximately 90.5% of
bottles/packages of opioid and non-opioid containing antitussives (prescription and OTC) were distributed
to outpatient retail pharmacies. As a result, the outpatient retail pharmacy utilization of opioid and non-
opioid containing antitussives was examined. Data from non-retail and mail-order/specialty pharmacy
settings, which accounted for 9% and <1% of sales, respectively, were not included in this review.

3.2 PRESCRIPTION DATA

Figure 1 below and Table 1 in Appendix B provide the nationally estimated number of antitussive
prescriptions dispensed to pediatric patients ages 17 years and younger from U.S. outpatient retail
pharmacies. In 2016, approximately 5.8 million antitussive prescriptions were dispensed to pediatric
patients, an 18% decrease from 7.1 million prescriptions dispensed in 2012. Dextromethorphan
containing antitussives accounted for 84% (4.9 million prescriptions) of total antitussive prescriptions
dispensed to pediatric patients in 2016. Codeine and hydrocodone containing antitussives accounted for
approximately 8% (471,000 prescriptions) and 1% (65,000 prescriptions), respectively, of total antitussive
prescriptions dispensed to pediatric patients.

® Source: QuintilesIMS, National Sales Perspectives™. 2016. Data extracted April 2017. File: NSP 2017-342 total Rx OTC
cough channel 4-28-2017.xIsx



Figure 1. Nationally estimated number of antitussive prescriptions dispensed to pediatric patients
(0-17 years) by active ingredient from U.S. outpatient retail pharmacies, 2012-2016
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Source: QuintilesIMS, National Prescription Audit™. 2012-2016. Data extracted June 2017.

From 2012 to 2016, the number of prescriptions dispensed to pediatric patients for codeine or
hydrocodone containing antitussives decreased by approximately 60.5% and 71%, respectively. The
number of prescriptions dispensed for dextromethorphan containing antitussives to pediatric patients
decreased by 9% during the same time period. In contrast, the number of benzonatate prescriptions
dispensed to pediatric patients increased by 36%.

3.3 PATIENT DATA

Table 2 in Appendix B provides the nationally estimated number of pediatric patients ages 17 years and
younger who received antitussive dispensed prescriptions from U.S. outpatient retail pharmacies. In
2016, approximately 4.3 million pediatric patients ages 17 years and younger received antitussive
dispensed prescriptions. Overall, the patient utilization trends across time were similar to the dispensed
prescription data.

The utilization of codeine and hydrocodone containing antitussives among pediatric patients ages 17 years
and younger decreased over the study period. For the non-OCAs, the prescription utilization of
dextromethorphan containing antitussives decreased among patients ages 0-1 years and 2-5 years from
2012 to 2016 while the benzonatate utilization was negligible. In contrast, the utilization of benzonatate
and dextromethorphan containing antitussives increased among patients ages 6-11 years and 12-17 years.

3.4 PRESCRIBER SPECIALTIES



Table 3 in Appendix B provides the top prescriber specialties by patient age based on antitussive
prescription dispensing data from U.S. outpatient retail pharmacies in 2016. Among pediatric patients
ages 0-11 years, general pediatrician was the top prescriber specialty, followed by nurse
practitioner/physician assistant and family medicine/general practice/internal medicine practitioners for
both OCAs and non-OCAs. Among pediatric patients ages 12-17 years, nurse practitioner/physician
assistant was the top prescriber specialty, followed by general pediatrician and family medicine/general
practice/internal medicine practitioners.

3.5 OFFICE-BASED PHYSICIAN SURVEY DATA

Table 4 in Appendix B provides the drug use mentions® associated with the use of drug products for the
diagnosis for cough (ICD-10 RO5) in pediatric patients (0-17 years), stratified by patient age, as reported
by U.S. office-based physician survey database in 2016.

Among pediatric patients ages 0-1 years, budesonide, albuterol, and dextromethorphan containing
antitussives were the top drugs mentioned for cough relief at 27.5%, 24%, and 10% of drug use mentions,
respectively, in 2016. Dextromethorphan containing antitussives followed by albuterol were the top drugs
mentioned for cough relief in pediatric patients ages 2-17 years.

For the OCAs, combination codeine/guaifenesin was mentioned for cough relief at 1% among patients
ages 2-5 years, 4% among patients ages 6-11 years, and 9% among patients ages 12-17 years. There was
no mention of hydrocodone containing antitussives - most likely due to the low pediatric utilization of
these products. Benzonatate was mentioned for cough relief at less than 1% among patients ages 6-11
years and 9% among patients ages 12-17 years. Other drug products such as antibiotics and agents with
demulcent properties, such as glycerin and honey, were also mentioned for cough relief in some pediatric
patients. The number of drug use mentions for drug products, including OCAs and benzonatate, which
were below 100,000 in each pediatric age group, were too low to provide reliable national estimates and
should be interpreted with caution.

4 DISCUSSION

Analysis of outpatient prescription utilization of opioid and non-opioid containing antitussives showed
that although still widely utilized by pediatric patients, antitussive utilization decreased from 2012 to
2016. In 2016, an estimated 5.8 million antitussive prescriptions were dispensed to pediatric patients ages
17 years and younger. Dextromethorphan containing antitussives, which are also available over-the-
counter, accounted for the majority of antitussive prescriptions dispensed to pediatric patients throughout
the study period. OCAs accounted for less than 10% of total pediatric antitussive use in 2016, a decrease
from 20% of prescription antitussive use in 2012. Overall, the number of prescriptions dispensed to
pediatric patients for codeine or hydrocodone containing antitussives decreased by approximately 60.5%
and 71%, respectively, although OTC sales of codeine containing products were not included in this
analysis.

¢ inVentiv Health Research and Insights, LLC uses the term "drug uses" to refer to mentions of a drug in association with a
diagnosis during an office-based patient visit. This term may be duplicated by the number of diagnosis for which the drug is
mentioned. It is important to note that a "drug use™ does not necessarily result in prescription being generated. Rather, the term
indicates that a given drug was mentioned during an office visit.



Findings from this review should be interpreted in the context of the known limitations of the databases
used. The QuintilesIMS dispensed prescription and patient data capture retail prescription activity; the
OTC drug utilization data are captured in these databases only when prescriptions written for these
products are filled and dispensed at the pharmacy. A reliable estimate of all OTC product usage is not
possible to obtain, given FDA’s lack of access to such data. Therefore, the true extent of pediatric use of
dextromethorphan and codeine antitussives (both available OTC) is likely to be substantially
underestimated in this analysis.

In addition, the dispensed prescription and patient estimates should be interpreted with caution due to the
following limitations: 1) certain estimates may be a result of errors such as wrong date of birth on
prescriptions; however, medical charts were not available for validation; 2) the estimates should be
interpreted with caution for the low patient or prescription numbers which are based on small sample
sizes; and 3) the estimates provided in this review are national estimates, but no statistical tests were
performed to determine statistically significant changes over time or between products.

According to U.S. office-based physician survey data in 2016, various drug products such as
antiasthmatics, antibiotics, antitussives, and agents with demulcent properties such as glycerin and honey
were mentioned for cough relief in pediatric patients. This is consistent with clinical treatment guidelines
recommending treatment of the underlying cause of cough.'® A study done by Oduwole O, et al., also
showed evidence supporting the use of honey for the relief of acute cough.® Although combination
codeine/guaifenesin was mentioned for cough relief among patients ages 2-17 years, hydrocodone
containing antitussives were not mentioned most likely due to the low pediatric utilization of these
products. The office-based physician survey data were obtained from surveys of a sample of 3,200 office-
based physicians with 115 pain specialists reporting on patient activity during one day per month;
therefore, survey data provide an insight into the prescriber intent, but are not directly linked to dispensed
prescriptions. Due to the small sample sizes captured with correspondingly large confidence intervals,
these data should be interpreted with caution and may not be representive of national trends.

5 CONCLUSIONS

We analyzed the extent of pediatric prescription antitussive utilization in the outpatient retail setting to
provide context for the AC meeting discussion in September 2017. In 2016, approximately 5.8 million
antitussive prescriptions were dispensed to pediatric patients ages 17 years and younger in the outpatient
retail setting. Although the overall utilization of dextromethorphan containing antitussives was clearly
underestimated in our analyses, these products accounted for the vast majority of pediatric prescription
antitussive use. The pediatric utilization of prescription codeine and hydrocodone containing antitussives
were low and decreased over the study period, although OTC sales of codeine containing products were
not included in this analysis.
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6 APPENDIX A: DATABASE DESCRIPTIONS

QuintilesIMS, National Sales Perspectives™: Retail and Non-Retail

The IMS Health, IMS National Sales Perspectives™ measures the volume of drug products, both
prescription and over-the-counter, and selected diagnostic products moving from manufacturers into
various outlets within the retail and non-retail markets. Volume is expressed in terms of sales dollars,
eaches, extended units, and share of market. These data are based on national projections. Outlets within
the retail market include the following pharmacy settings: chain drug stores, independent drug stores,
mass merchandisers, food stores, and mail service. Outlets within the non-retail market include clinics,
non-federal hospitals, federal facilities, HMOs, long-term care facilities, home health care, and other
miscellaneous settings.

QuintilesIMS, National Prescription Audit™

The National Prescription Audit (NPA™) measures the “retail outflow” of prescriptions, or the rate at
which drugs move out of retail pharmacies, mail service houses, or long-term care facilities into the hands
of consumers via formal prescriptions in the U.S. The NPA audit measures both what is prescribed by the
physician and what is dispensed by the pharmacist. Data for the NPA audit is a national level estimate of
the drug activity from retail pharmacies.

NPA receives over 3.5 billion prescription claims per year, captured from a sample of the universe of
approximately 59,400 pharmacies throughout the U.S. The pharmacies in the database account for most
retail pharmacies and represent nearly 88% of retail prescriptions dispensed nationwide. The type of
pharmacies in the sample are a mix of independent, retail, chain, mass merchandisers, and food stores
with pharmacies, and include prescriptions from cash, Medicaid, commercial third-party and Medicare
Part-D prescriptions. Data is also collected from approximately 45 - 75% (varies by class and geography)
of mail service pharmacies and approximately 70-85% of long-term care pharmacies. Data are available
on-line for 72- rolling months with a lag of 1 month.

QuintilesIMS, Total Patient Tracker™ (TPT)

Total Patient Tracker (TPT) is a national-level projected audit designed to estimate the total number of
unique patients across all drugs and therapeutic classes in the retail outpatient setting over time. TPT
derives its data from the Vector One® database which integrates prescription activity from a sample
received from payers, switches, and other software systems that may arbitrage prescriptions at various
points in the sales cycle. Vector One® receives over 2.1 billion prescription claims per year.

inVentiv Health Research and Insights LLC., TreatmentAnswers™ with Pain Panel

inVentiv Health Research & Insights, LLC., TreatmentAnswers™ and TreatmentAnswers™ with Pain
Panel is a monthly survey designed to provide descriptive information on the patterns and treatment of
diseases encountered in office-based physician practices in the U.S. The survey consists of data collected
from over 3,200 office-based physicians representing 30 specialties across the United States that report on
all patient activity during one typical workday per month. These data may include profiles and trends of
diagnoses, patients, drug products mentioned during the office visit and treatment patterns. The Pain
Panel supplement surveys over 115 pain specialists physicians each month. With the inclusion of visits to
pain specialists, this will allow additional insight into the pain market. The data are then projected
nationally by physician specialty and region to reflect national prescribing patterns.
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7

APPENDIX B: TABLES

Table 1. Nationally estimated number of antitussive dispensed prescriptions by patient age and active ingredient from U.S. outpatient
retail pharmacies, 2012-2016

Year
2012 2013 2014 2015 2016
TRXs % TRxs % TRxs % TRXs % TRXxs %
Total Dispensed Prescriptions 33,703,942 100.0% 35,122,271 100.0% 34,677,573 100.0% 35,790,258 100.0% 35,773,850 100.0%
0-17 years 7,125,481 21.1% 6,913,832 19.7% 6,586,415 19.0% 6,455,837 18.0% 5,848,343 16.3%
Dextromethorphan Containing Antitussives 5,418,436  76.0% 5,397,861 78.1% 5,316,819 80.7% 5,339,240 82.7% 4,913,394 84.0%
Codeine Containing Antitussives 1,192,443 16.7% 1,031,301 14.9% 788,024  12.0% 676,798 10.5% 470,819 8.1%
Benzonatate 292,496 4.1% 312,322 4.5% 354,278 5.4% 352,187 5.5% 398,861 6.8%
Hydrocodone Containing Antitussives 222,106 3.1% 172,348 2.5% 127,294 1.9% 87,612 1.4% 65,269 1.1%
18+ years 26,116,800 77.5% 27,727,190 78.9% 27,644,242 79.7% 29,123,848 81.4% 29,888,506 83.5%
Unknown 461,661 1.4% 481,249 1.4% 446,916 1.3% 210,573 0.6% 37,001 0.1%
Prescriptions Dispensed to Pediatric Patients 7,125,481 21.1% 6,913,832 19.7% 6,586,415 19.0% 6,455,837 18.0% 5,848,343 16.3%
0-1 years 474,699 6.7% 400,018 5.8% 339,482 5.2% 268,211 4.2% 211,041 3.6%
Dextromethorphan Containing Antitussives 458,034 96.5% 388,241 97.1% 330,907 97.5% 261,574 97.5% 206,611 97.9%
Codeine Containing Antitussives 14,510 3.1% 10,416 2.6% 7,435 2.2% 5,418 2.0% 3,406 1.6%
Hydrocodone Containing Antitussives 2,009 0.4% 1,196 0.3% 974 0.3% 1,010 0.4% 851 0.4%
Benzonatate 146 0.0% 165 0.0% 166 0.0% 209 0.1% 173 0.1%
2-5 years 2,446,905 34.3% 2,285,761 33.1% 2,143,568 32.5% 2,053,886 31.8% 1,668,969 28.5%
Dextromethorphan Containing Antitussives 2,183,636 89.2% 2,083,897 91.2% 2,006,000 93.6% 1,949,912 94.9% 1,603,069 96.1%
Codeine Containing Antitussives 245,096 10.0% 188,985 8.3% 128,118 6.0% 97,660 4.8% 61,651 3.7%
Hydrocodone Containing Antitussives 17,467 0.7% 12,126 0.5% 8,594 0.4% 5,627 0.3% 3,606 0.2%
Benzonatate 706 0.0% 753 0.0% 856 0.0% 787 0.0% 643 0.0%
6-11 years 2,464,581 34.6% 2,454,463 35.5% 2,370,520 36.0% 2,361,081 36.6% 2,230,461 38.1%
Dextromethorphan Containing Antitussives 1,891,690 76.8% 1,968,639 80.2% 1,994,368 84.1% 2,050,302 86.8% 1,999,069 89.6%
Codeine Containing Antitussives 453,962 18.4% 388,782 15.8% 288,415 12.2% 237,710 10.1% 161,388 7.2%
Benzonatate 44,459 1.8% 44,190 1.8% 49,887 2.1% 47,492 2.0% 50,928 2.3%
Hydrocodone Containing Antitussives 74,470 3.0% 52,852 2.2% 37,850 1.6% 25,577 1.1% 19,076 0.9%
12-17 years 1,739,296 24.4% 1,773,590 25.7% 1,732,845 26.3% 1,772,659 27.5% 1,737,872 29.7%
Dextromethorphan Containing Antitussives 885,076 50.9% 957,084 54.0% 985,544 56.9% 1,077,452 60.8% 1,104,645 63.6%
Benzonatate 247,185 14.2% 267,214 15.1% 303,369 17.5% 303,699 17.1% 347,117 20.0%
Codeine Containing Antitussives 478,875 27.5% 443,118 25.0% 364,056 21.0% 336,010 19.0% 244,374 14.1%
Hydrocodone Containing Antitussives 128,160 7.4% 106,174 6.0% 79,876 4.6% 55,498 3.1% 41,736 2.4%

Source: QuintilesIMS, National Prescription Audit™. 2012-2016.

Data extracted June 2017. File: NPA 2017-342 total cough products age MD ad hoc 6-23-17.xlIsx
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Table 2. Nationally estimated number of patients* who received antitussive dispensed prescriptions by patient age** and active
ingredient from U.S. outpatient retail pharmacies, 2012-2016

Year
2012 2013 2014 2015 2016
N % N % N % N % N %
Total Patients 22,885,513 100.0% 23,861,812 100.0% 23,730,185 100.0% 24,671,309 100.0% 24,804,145 100.0%
0-17 years 5,044,391 22.0% 4,881,152 20.5% 4,711,555 19.9% 4,670,039 18.9% 4,287,990 17.3%
Dextromethorphan Containing Antitussives 3,789,816 75.1% 3,782,169 77.5% 3,777,292 80.2% 3,844,415 82.3% 3,599,179 83.9%
Codeine Containing Antitussives 966,123 19.2% 825,570 16.9% 638,486 13.6% 557,663 11.9% 387,767 9.0%
Benzonatate 266,034 5.3% 282,754 5.8% 324,883 6.9% 320,136 6.9% 365,510 8.5%
Hydrocodone Containing Antitussives 183,553 3.6% 143,102 2.9% 106,186 2.3% 72,847 1.6% 53,911 1.3%
18+ years 17,555,503 76.7% 18,602,940 78.0% 18,682,547 78.7% 19,878,485 80.6% 20,472,803 82.5%
Unknown Age 282,723 1.2% 427,806 1.8% 388,271 1.6% 188,303 0.8% 33,129 0.1%
Pediatric Patients Receiving Antitussive Prescriptions 5,044,391 22.0% 4,881,152 20.5% 4,711,555 19.9% 4,670,039 18.9% 4,287,990 17.3%
0 -1 years 300,362 6.0% 253,063 5.2% 233,793 5.0% 184,648 4.0% 143,947 3.4%
Dextromethorphan Containing Antitussives 288,978 96.2% 245,066 96.8% 225,015 96.2% 178,422 96.6% 140,427 97.6%
Codeine Containing Antitussives 11,759 3.9% 8,183 3.2% 6,209 2.7% 4,381 2.4% 2,807 2.0%
Hydrocodone Containing Antitussives 1,528 0.5% 1,056 0.4% 878 0.4% 788 0.4% 683 0.5%
Benzonatate 120 <0.1% 132 0.1% 156 0.1% 181 0.1% 155 0.1%
2 - 5 years 1,589,276 31.5% 1,476,857 30.3% 1,402,080 29.8% 1,369,119 29.3% 1,132,537 26.4%
Dextromethorphan Containing Antitussives 1,416,414 89.1% 1,348,146 91.3% 1,312,309 93.6% 1,299,423 94.9% 1,091,124 96.3%
Codeine Containing Antitussives 189,689 11.9% 143,147 9.7% 98,149 7.0% 75,575 5.5% 46,999 4.1%
Hydrocodone Containing Antitussives 14,054 0.9% 9,928 0.7% 7,109 0.5% 4,449 0.3% 2,984 0.3%
Benzonatate 581 <0.1% 623 <0.1% 801 0.1% 697 0.1% 579 0.1%
6 - 11 years 1,801,564 35.7% 1,779,847 36.5% 1,726,113 36.6% 1,731,074 37.1% 1,646,039 38.4%
Dextromethorphan Containing Antitussives 1,389,217 77.1% 1,437,374 80.8% 1,459,833 84.6% 1,510,504 87.3% 1,484,234 90.2%
Codeine Containing Antitussives 366,116 20.3% 308,406 17.3% 229,927 13.3% 192,704 11.1% 130,533 7.9%
Benzonatate 39,789 2.2% 39,288 2.2% 45,471 2.6% 42,633 2.5% 46,465 2.8%
Hydrocodone Containing Antitussives 60,832 3.4% 43,817 2.5% 31,525 1.8% 21,110 1.2% 15,378 0.9%
12 - 17 years 1,363,042 27.0% 1,382,075 28.3% 1,360,827 28.9% 1,396,395 29.9% 1,376,450 32.1%
Dextromethorphan Containing Antitussives 718,666 52.7% 772,781 55.9% 799,762 58.8% 873,905 62.6% 898,944 65.3%
Benzonatate 225,959 16.6% 243,251 17.6% 278,590 20.5% 277,779 19.9% 318,701 23.2%
Codeine Containing Antitussives 399,492 29.3% 366,666 26.5% 305,042 22.4% 285,995 20.5% 207,798 15.1%
Hydrocodone Containing Antitussives 107,422 7.9% 88,564 6.4% 66,841 4.9% 46,844 3.4% 34,961 2.5%
18+ years 17,555,503 76.7% 18,602,940 78.0% 18,682,547 78.7% 19,878,485 80.6% 20,472,803 82.5%
Unknown Age 282,723 1.2% 427,806 1.8% 388,271 1.6% 188,303 0.8% 33,129 0.1%

Source: QuintilesIMS, Total Patient Tracker. 2012-2016. Data extracted June 2017. File: TPT stability 2017-342 total Rx & OTC cough age no vet 6-23-2017 .xIs

*Patient subtotals may not sum exactly because patients may received multiple products and aged over the examined time. For these reasons, summing patients across age groups, products, or time periods
is not advisable and will result in overestimates of patient counts. Moreover, the sum of the percentages will be greater than 100% because patients are double counted across age groups, products, and time

periods.

**Patient age groups are inclusive of all patients up to the day before their next birthday. For example, patients aged 0-16 years include patients less than 17 years old (16 years and 11 months).
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Table 3. Nationally estimated number of antitussive prescriptions dispensed to pediatric patients
ages 0-17 years by patient age and top five prescriber specialties from U.S. outpatient retail
pharmacies in 2016

Year 2016
TRxs %
Total Prescriptions Dispensed to Pediatric Patients Ages 0-17 Years 5,848,343 100.0%
0-1 years 211,041 3.6%
Pediatrician 126,528 60.0%
Nurse Practitioner/Physician Assistant 44 535 21.1%
Family Medicine/General Practice/Internal Medicine 22,729 10.8%
Hospitalist 4,546 2.2%
Emergency Medicine 3,679 1.7%
All Others 9,024 4.3%
2-5 years 1,668,969 28.5%
Pediatrician 867,333 52.0%
Nurse Practitioner/Physician Assistant 462,674 27.7%
Family Medicine/General Practice/Internal Medicine 206,130 12.4%
Hospitalist 33,329 2.0%
Emergency Medicine 32,579 2.0%
All Others 66,924 4.0%
6-11 years 2,230,461 38.1%
Pediatrician 984,596 44.1%
Nurse Practitioner/Physician Assistant 683,746 30.7%
Family Medicine/General Practice/Internal Medicine 366,402 16.4%
Hospitalist 52,598 2.4%
Emergency Medicine 50,824 2.3%
All Others 92,295 4.1%
12-17 years 1,737,872 29.7%
Nurse Practitioner/Physician Assistant 628,281 36.2%
Pediatrician 492,956 28.4%
Family Medicine/General Practice/lnternal Medicine 422,511 24.3%
Emergency Medicine 71,242 4.1%
Hospitalist 48,455 2.8%
All Others 74,427 4.3%

Source: QuintilesIMS, National Prescription Audit™. 2016. Data extracted June 2017. File: NPA 2017-342 total cough products age MD ad hoc 6-23-
17 .xlsx
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Table 4. Drug use mentions associated with the use of drug products for the diagnosis for cough (ICD-10 R05) in pediatric patients (0-
17 years) by patient age as reported by U.S. office-based physician surveys in 2016

Year 2016 Year 2016
Uses (000) 95% CI (000) % Uses (000) 95% CI (000) %

Drug Products Intended for Cough Relief (R05) in Children 2,609 2,325 - 2,893 100.0% Drug Products Intended for Cough Relief (R05) in Children 2,609 2,325 - 2,893 100.0%
0-1 years 429 314 - 545 16.5% 6-11 years 791 634 - 947 30.3%
budesonide 118 58 - 179 27.5% dextromethorphan containing antitussives 349 245 - 452 44.1%
albuterol 105 48 - 161 24.3% albuterol 168 96 - 240 21.3%
dextromethorphan containing antitussives 44 7 -81 10.3% montelukast sodium 37 3-71 4.7%
loratadine 34 1-66 7.9% codeine/guaifenesin 35 2 -68 4.4%
diphenhydramine 18 <0.5 - 42 4.3% amoxicillin trihydrate 29 <0.5 - 59 3.7%
prednisolone 18 <0.5 - 41 4.1% prednisone 25 <0.5 - 53 3.1%
decongestant 14 <0.5 - 35 3.3% honey/h20/asa/cit acd/zinc g1 23 <0.5 - 50 2.9%
cetirizine hydrochloride 14 <0.5 - 34 3.2% loratadine 20 <0.5 - 45 2.5%
amoxicillin 9 <0.5 - 26 2.2% diphenhydramine 17 <0.5 - 40 2.2%
thimerosal/boric acid 9 <0.5 - 26 2.1% budesonide 15 <0.5 - 37 1.9%
triprolidine hydrochloride 9 <0.5 - 26 2.1% mometasone furoate 13 <0.5 - 34 1.7%
fluticasone 9 <0.5 - 25 2.0% guaifenesin/phenylephrine 10 <0.5 - 28 1.3%
honey/h20/asa/cit acd/zinc g1 9 <0.5 - 25 2.0% brompheniramine/phenylpropanolamine 10 <0.5 - 28 1.3%
ceftriaxone sodium 9 <0.5 - 25 2.0% beclomethasone dipropionate 9 <0.5 - 25 1.1%
melatonin 8 <0.5 - 24 1.9% cefdinir 9 <0.5 - 25 1.1%
montelukast sodium 4 <0.5 - 14 0.8% guaifenesin 8 <0.5 - 24 1.0%
2-5 years 770 616 - 925 29.5% homeopathic products 6 <0.5 - 20 0.8%
dextromethorphan containing antitussives 260 170 - 350 33.7% omeprazole 4 <0.5 - 15 0.5%
albuterol 162 91 - 233 21.0% benzonatate 3 <0.5 - 14 0.4%
budesonide 87 35 - 139 11.3% fluticasone <0.5 <0.5 -3 0.0%
prednisolone 76 27 - 124 9.8% 12-17 years 619 480 - 757 23.7%
hyaluronan/glycerin 23 <0.5 - 50 3.0% dextromethorphan containing antitussives 178 104 - 252 28.7%
cetirizine hydrochloride 22 <0.5 - 48 2.8% albuterol 157 87 - 227 25.4%
diphenhydramine 21 <0.5 - 46 2.7% codeine/guaifenesin 54 13 - 96 8.8%
prednisolone sodium phosphate 14 <0.5 - 35 1.8% benzonatate 54 13 - 96 8.8%
azithromycin 13 <0.5 - 34 1.8% azithromycin 51 11 - 90 8.2%
dexamethasone sod phosphate 12 <0.5 - 31 1.5% fluticasone 28 <0.5 - 58 4.6%
amoxicillin trihydrate 11 <0.5 - 29 1.4% beclomethasone dipropionate 20 <0.5 - 45 3.2%
homeopathic products 10 <0.5 - 28 1.4% budesonide 15 <0.5 - 36 2.4%
amoxicillin 10 <0.5 - 27 1.3% amoxicillin 14 <0.5 - 35 2.2%
thimerosal/boric acid 9 <0.5 - 26 1.2% fluticasone/vilanterol 10 <0.5 - 27 1.6%
prednisone 8 <0.5 - 25 1.1% diphenhydramine 10 <0.5 - 27 1.6%
guaifenesin 8 <0.5 - 25 1.1% loratadine/pseudoephedrine 8 <0.5 - 25 1.4%
loratadine 8 <0.5 - 24 1.1% amoxicillin trihydrate 8 <0.5 - 24 1.3%
codeine/guaifenesin 8 <0.5 - 24 1.1% glycerin 6 <0.5 - 19 0.9%
amoxicillin/clavulanate 8 <0.5 - 23 1.0% montelukast sodium 6 <0.5 - 19 0.9%

Source: inVentiv Health Research and Insights, LLC., TreatmentAnswers™. 2016. Data extracted July 2017. File: GC2PDDA_2017-342_cough_ICD10_RO05_age_molecule_6-22-2017.xls

*Diagnosis data are not directly linked to dispensed prescriptions, but are obtained from surveys of a sample of 3,200 office-based physicians reporting on patient activity during one day per month. Because of the small sample sizes with
correspondingly large confidence intervals, the drug use mentions <100,000 are too low to provide reliable national estimates for the diagnoses and therefore, preclude meaningful interpretation of data trends.
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8 APPENDIX C: LIST OF OPIOID AND NON-OPIOID CONTAINING ANTITUSSIVES

8.1 HYDROCODONE CONTAINING ANTITUSSIVES

AMMONIUM!CHLORPHENIRAMINE!HYDROCODONE!PHENINDAMINE!PHENYLEPHRINE!PYRILAMINE

BROMODIPHENHYDRAMINE!HYDROCODONE!PHENYLEPHRINE
BROMPHENIRAMINE!HYDROCODONE!PHENYLEPHRINE
BROMPHENIRAMINE!HYDROCODONE!PSEUDOEPHEDRINE

CHLORPHENIRAMINE!GUAIFENESIN!HYDROCODONE!PSEUDOEPHEDRINE

CHLORPHENIRAMINE!HYDROCODONE
CHLORPHENIRAMINE!HYDROCODONE!PHENYLEPHRINE

CHLORPHENIRAMINE!HYDROCODONE!PHENYLEPHRINE!PSEUDOEPHEDRINE!PYRILAMINE

CHLORPHENIRAMINE!HYDROCODONE!PSEUDOEPHEDRINE
DEXBROMPHENIRAMINE!HYDROCODONE!PHENYLEPHRINE
DEXCHLORPHENIRAMINE!HYDROCODONE!PHENYLEPHRINE
DIPHENHYDRAMINE!HYDROCODONE!PHENYLEPHRINE
GUAIACOLSULFONATE!HYDROCODONE
GUAIFENESIN!HYDROCODONE
GUAIFENESIN!HYDROCODONE!PHENYLEPHRINE
GUAIFENESIN!HYDROCODONE!PSEUDOEPHEDRINE
HOMATROPINE!HYDROCODONE
HYDROCODONE!PHENYLEPHRINE
HYDROCODONE!PHENYLEPHRINE!PYRILAMINE
HYDROCODONE!PSEUDOEPHEDRINE
HYDROCODONE!PSEUDOEPHEDRINE!TRIPROLIDINE

8.2 CODEINE CONTAINING ANTITUSSIVES

ACETAMINOPHEN!CHLORPHENIRAMINE!CODEINE
ACETAMINOPHEN!CODEINE!GUAIFENESIN!PSEUDOEPHEDRINE
BROMPHENIRAMINE!CODEINE
BROMPHENIRAMINE!CODEINE!PHENYLEPHRINE
BROMPHENIRAMINE!CODEINE!PHENYLPROPANOLAMINE
BROMPHENIRAMINE!CODEINE!PSEUDOEPHEDRINE
CHLORCYCLIZINE!CODEINE
CHLORCYCLIZINE!CODEINE!PHENYLEPHRINE
CHLORCYCLIZINE!CODEINE!PSEUDOEPHEDRINE
CHLORPHENIRAMINE!CODEINE
CHLORPHENIRAMINE!CODEINE!PHENYLEPHRINE
CHLORPHENIRAMINE!CODEINE!PSEUDOEPHEDRINE
CODEINE!DEXBROMPHENIRAMINE!PSEUDOEPHEDRINE
CODEINE!DEXCHLORPHENIRAMINE!PHENYLEPHRINE
CODEINE!DIPHENHYDRAMINE!PHENYLEPHRINE
CODEINE!GUAIFENESIN

CODEINE!GUAIFENESIN!PHENYLEPHRINE
CODEINE!GUAIFENESIN!PSEUDOEPHEDRINE
CODEINE!IODINATED GLYCEROL
CODEINE!PHENYLEPHRINE
CODEINE!PHENYLEPHRINE!PROMETHAZINE
CODEINE!PHENYLEPHRINE!PSEUDOEPHEDRINE
CODEINE!PHENYLEPHRINE!PYRILAMINE
CODEINE!PHENYLEPHRINE!TRIPROLIDINE
CODEINE!PROMETHAZINE
CODEINE!PSEUDOEPHEDRINE
CODEINE!PSEUDOEPHEDRINE!PYRILAMINE
CODEINE!PSEUDOEPHEDRINE!TRIPROLIDINE
CODEINE!PYRILAMINE

CODEINE!TERPIN HYDRATE
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8.3 DEXTROMETHORPHAN CONTAINING ANTITUSSIVES

ACETAMINOPHEN!CHLORPHENIRAMINE!DEXTROMETHORPHAN
ACETAMINOPHEN!CHLORPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN
ACETAMINOPHEN!CHLORPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN!PHENYLEPHRINE
ACETAMINOPHEN!CHLORPHENIRAMINE!DEXTROMETHORPHAN!PHENYLEPHRINE
ACETAMINOPHEN!CHLORPHENIRAMINE!DEXTROMETHORPHAN!PSEUDOEPHEDRINE
ACETAMINOPHEN!DEXTROMETHORPHAN
ACETAMINOPHEN!DEXTROMETHORPHAN!DIPHENHYDRAMINE
ACETAMINOPHEN!DEXTROMETHORPHAN!DIPHENHYDRAMINE!GUAIFENESIN!PHENYLEPHRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!DIPHENHYDRAMINE!PHENYLEPHRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!DOXYLAMINE
ACETAMINOPHEN!DEXTROMETHORPHAN!DOXYLAMINE!GUAIFENESIN
ACETAMINOPHEN!DEXTROMETHORPHAN!DOXYLAMINE!GUAIFENESIN!PHENYLEPHRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!DOXYLAMINE!PHENYLEPHRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!DOXYLAMINE!PSEUDOEPHEDRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!GUAIFENESIN!PHENYLEPHRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!GUAIFENESIN!PSEUDOEPHEDRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!PHENYLEPHRINE
ACETAMINOPHEN!DEXTROMETHORPHAN!PSEUDOEPHEDRINE

ACETYLSALICYLIC ACID!CHLORPHENIRAMINE!DEXTROMETHORPHAN
ACETYLSALICYLIC ACID!DEXTROMETHORPHAN!DOXYLAMINE!PHENYLEPHRINE
BENZOCAINE!DEXTROMETHORPHAN

BENZOCAINE!DEXTROMETHORPHAN!MENTHOL
BROMPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN
BROMPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN!PHENYLEPHRINE
BROMPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN!PSEUDOEPHEDRINE
BROMPHENIRAMINE!DEXTROMETHORPHAN!PHENYLEPHRINE
BROMPHENIRAMINE!DEXTROMETHORPHAN!PHENYLPROPANOLAMINE
BROMPHENIRAMINE!DEXTROMETHORPHAN!PSEUDOEPHEDRINE
CARBETAPENTANE!DEXTROMETHORPHAN
CARBINOXAMINE!DEXTROMETHORPHAN!PSEUDOEPHEDRINE
CHLORPHENIRAMINE!DEXTROMETHORPHAN
CHLORPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN!METHSCOPOLAMINE!PHENYLEPHRINE
CHLORPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN!PHENYLEPHRINE
CHLORPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN!PSEUDOEPHEDRINE
CHLORPHENIRAMINE!DEXTROMETHORPHAN!METHSCOPOLAMINE
CHLORPHENIRAMINE!DEXTROMETHORPHAN!PHENYLALANINE!PSEUDOEPHEDRINE
CHLORPHENIRAMINE!DEXTROMETHORPHAN!PHENYLEPHRINE
CHLORPHENIRAMINE!DEXTROMETHORPHAN!PSEUDOEPHEDRINE

CITRIC ACID!DEXTROMETHORPHAN!GUAIFENESIN!IPECAC

CITRIC ACID!DEXTROMETHORPHAN!GUAIFENESIN!POTASSIUM
DEXBROMPHENIRAMINE!DEXTROMETHORPHAN!GUAIFENESIN!PHENYLEPHRINE
DEXBROMPHENIRAMINE!DEXTROMETHORPHAN!PHENYLEPHRINE
DEXBROMPHENIRAMINE!DEXTROMETHORPHAN!PHENYLEPHRINE!PYRILAMINE
DEXBROMPHENIRAMINE!DEXTROMETHORPHAN!PSEUDOEPHEDRINE
DEXCHLORPHENIRAMINE!DEXTROMETHORPHAN!PHENYLEPHRINE
DEXCHLORPHENIRAMINE!DEXTROMETHORPHAN!PHENYLEPHRINE!PYRILAMINE
DEXCHLORPHENIRAMINE!DEXTROMETHORPHAN!PSEUDOEPHEDRINE
DEXTROMETHORPHAN
DEXTROMETHORPHAN!DIPHENHYDRAMINE!GUAIFENESIN!PSEUDOEPHEDRINE
DEXTROMETHORPHAN!DIPHENHYDRAMINE!PHENYLEPHRINE
DEXTROMETHORPHAN!DOXYLAMINE
DEXTROMETHORPHAN!DOXYLAMINE!PHENYLEPHRINE
DEXTROMETHORPHAN!DOXYLAMINE!PSEUDOEPHEDRINE
DEXTROMETHORPHAN!GUAIACOLSULFONATE
DEXTROMETHORPHAN!GUAIACOLSULFONATE!GUAIFENESIN
DEXTROMETHORPHAN!GUAIACOLSULFONATE!PHENYLEPHRINE!PYRILAMINE
DEXTROMETHORPHAN!GUAIFENESIN
DEXTROMETHORPHAN!GUAIFENESIN!PARGEVERINE
DEXTROMETHORPHAN!GUAIFENESIN!PHENYLEPHRINE
DEXTROMETHORPHAN!GUAIFENESIN!PHENYLPROPANOLAMINE
DEXTROMETHORPHAN!GUAIFENESIN!PHENYLPROPANOLAMINE!PYRILAMINE
DEXTROMETHORPHAN!GUAIFENESIN!POTASSIUM
DEXTROMETHORPHAN!GUAIFENESIN!PSEUDOEPHEDRINE
DEXTROMETHORPHAN!IODINATED GLYCEROL
DEXTROMETHORPHAN!MENTHOL
DEXTROMETHORPHAN!PHENIRAMINE!PHENYLEPHRINE
DEXTROMETHORPHAN!PHENYLEPHRINE
DEXTROMETHORPHAN!PHENYLEPHRINE!PYRILAMINE
DEXTROMETHORPHAN!PHENYLEPHRINE!THONZYLAMINE
DEXTROMETHORPHAN!PHENYLEPHRINE!TRIPROLIDINE
DEXTROMETHORPHAN!PROMETHAZINE
DEXTROMETHORPHAN!PSEUDOEPHEDRINE
DEXTROMETHORPHAN!PSEUDOEPHEDRINE!PYRILAMINE
DEXTROMETHORPHAN!PSEUDOEPHEDRINE!TRIPROLIDINE
DEXTROMETHORPHAN!PYRILAMINE
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EXECUTIVE SUMMARY

The purpose of this review is for the Division of Pharmacovigilance | (DPV-I) in the Office of
Surveillance and Epidemiology (OSE) to provide to the Division of Pulmonary, Allergy, and
Rheumatology Products (DPARP) a safety analysis of the postmarketing data in the FDA
Adverse Event Reporting System (FAERS) database and the medical literature for all
hydrocodone-containing cough and cold products in pediatric patients less than 18 years of age.
DPARP requested the safety analysis as they consider potential pediatric labeling updates for
both codeine- and hydrocodone-containing cough and cold products.

This review identified 38 serious pediatric cases of respiratory depression with hydrocodone-
containing cough and cold products. The most frequently reported product was hydrocodone
polistirex/chlorpheniramine polistirex suspension. A large majority of the cases (29/38 cases)
were associated with inadvertent overdoses, especially in children less than 6 years of age. The
inadvertent overdoses varied in nature and included cases of accidental ingestion, incorrect dose
measurements, and prescription labeling errors.

There were two FAERS cases and one literature case involving co-administration of Cytochrome
P450 3A4 (CYP3A4) inhibitors with hydrocodone-containing cough and cold products that may
have increased hydrocodone plasma levels. Labeling for newly approved hydrocodone-
containing analgesic products includes a boxed warning that states, “The concomitant use with
all cytochrome P450 CYP3A4 inhibitors may result in an increase in hydrocodone plasma
concentrations, which could increase or prolong adverse drug effects and may cause potentially
fatal respiratory depression.” The current labeling for hydrocodone-containing cough and cold
products does not include such warning with CYP3A4 inhibitors.

Based on a review of serious FAERS pediatric cases and medical literature of respiratory
depression and Designated Medical Events® with hydrocodone-containing cough and cold
products, DPV identified a safety issue of drug interaction between hydrocodone-containing
cough and cold products and CYP3A4 inhibitors.

DPV recommends the following for consideration:

¢ Include drug interaction with hydrocodone-containing cough and cold products and
CYP3A4 inhibitors in the Warnings and Precautions section of all hydrocodone-
containing cough and cold products for harmonization of labeling across all
hydrocodone-containing products.

# Designated Medical Events (DMES) are adverse events that are considered rare, serious, and associated with a high
drug-attributable risk and which constitute an alarm with as few as one to three reports. OSE created the DME list
for working purposes; it has no regulatory significance. See Appendix C, Section 8.3 for a list of OSE’s DMEs.
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1 INTRODUCTION

The purpose of this review is for the Division of Pharmacovigilance |1 (DPV-I) in the Office of
Surveillance and Epidemiology (OSE) to provide to the Division of Pulmonary, Allergy, and
Rheumatology Products (DPARP) a safety analysis of the postmarketing data in the FDA
Adverse Event Reporting System (FAERS) database and the medical literature for all
hydrocodone-containing cough and cold products in pediatric patients less than 18 years of age.
DPARP requested the safety analysis as they consider potential pediatric labeling updates for
both codeine- and hydrocodone-containing cough and cold products.

1.1 BACKGROUND

Hydrocodone is a semisynthetic opioid with analgesic and antitussive properties. Hydrocodone
is extensively metabolized via Cytochrome P450 2D6 (CYP2D6) and Cytochrome P450 3A4
(CYP3A4) to hydromorphone and norhydrocodone, respectively.® The primary metabolic
pathway of hydrocodone is via CYP3A4 mediated N-demethylation to norhydrocodone with a
lower contribution from CYP2D6 mediated O-demethylation to hydromorphone.? It has been
suggested that hydrocodone is a prodrug and requires metabolism to hydromorphone. However,
in a study that evaluated the inhibition of biotransformation of hydrocodone to hydromorphone
in rats, the results suggested that hydrocodone has significant pharmacological activity and does
not require conversion to hydromorphone.®

On December 10, 2015, a joint meeting of the Pulmonary-Allergy Drugs Advisory Committee
(PADAC) and the Drug Safety and Risk Management (DSaRM) Advisory Committee was held
to discuss the safety of codeine-containing products in children under the age of 18 because of
specific concerns regarding CYP2D6 polymorphisms that led to ultra-rapid metabolism of
codeine to morphine. The committee voted in favor of contraindicating the use of codeine-
containing products for children under the age of 18 in all clinical settings. Before any labeling
updates are made regarding the use of codeine-containing products in children, a safety analysis
of hydrocodone-containing cough and cold products in children under the age of 18 is needed
because these products may be used as an alternative to codeine-containing cough and cold
products.

On December 28, 2015, DPARP consulted DPV-I to review available data for cases of death,
respiratory depression, and Designated Medical Events (DME) with hydrocodone-containing
cough and cold products in children under the age of 18.

1.2 REGULATORY HISTORY

On March 23, 1943, the first hydrocodone-containing cough and cold product, Hycodan
(hydrocodone bitartrate and homatropine methylbromide), was approved in the US. For the
treatment of cough and cold, hydrocodone is available as a prescription drug in combination with
various ingredients such as guaifenesin or chlorpheniramine.

Table 1 provides a list of current FDA approved hydrocodone-containing cough and cold
products and the recommended age indication by product.
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Table 1. Current FDA approved hydrocodone-containing cough and cold products

Active ingredient Application # Approval date Age indication
Hydrocodone NDA 005213 March 23, 1943 6 years of age and
bitartrate/homatropine ANDA 040613 February 8, 2008 above
methylbromide (Hycodan) ANDA 088008 March 3, 1983

ANDA 088017 July 5, 1983

ANDA 091528 | April 20, 2011

ANDA 088508 | July 30, 1985
Hydrocodone NDA 022424 May 14, 2015 18 years old and
bitartrate/guaifenesin (Flowtuss) above
Hydrocodone NDA 022279 May 14, 2015 18 years old and
bitartrate/guaifenesin/ above
pseudoephedrine (Hycofenix)
Hydrocodone NDA 019111 December 31, 1987 | Contraindicated in
polistirex/chlorpheniramine ANDA 091632 October 1, 2010 children less than
polistirex (Tussionex) ANDA 091671 June 29, 2012 6 years of age

ANDA 077273 September 24, 2007
Hydrocodone NDA 205474 November 14, 2014 | 18 years old and
bitartrate/guaifenesin (Obredon) above
Hydrocodone NDA 022442 June 8, 2011 18 years old and
bitartrate/pseudoephedrine ANDA 203839 October 28, 2014 above
(Rezira) ANDA 204658 April 24,2014

ANDA 205658 November 17, 2015
Hydrocodone NDA 204307 February 20, 2013 18 years old and
bitartrate/chlorpheniramine ANDA 206438 January 27, 2015 above
maleate (Vituz)
Hydrocodone NDA 022439 June 8, 2011 18 years old and
bitartrate/chlorpheniramine ANDA 203838 November 26, 2014 | above
maleate/pseudoephedrine ANDA 204627 April 14, 2014
hydrochloride (Zutripro) ANDA 205657 August 3, 2015
Hydrocodone ANDA 075103' September 29, 2000 | Label is not
bitartrate/phenylpropanolamine available
hydrochloride

" Tablet formulation
T Product discontinued per Drugs@FDA

In March 2008, the FDA issued a Public Health Advisory (PHA) to alert patients, caregivers, and
healthcare professionals regarding information on the safe and appropriate use of Tussionex
Pennkinetic Extended-Release Suspension (hydrocodone polistirex/chlorpheniramine
polistirex).* Important highlights from the PHA are reproduced below:
e Do not give to children less than 6 years old. The FDA has received reports of death due
to respiratory depression with use of Tussionex in patients less than 6 years old.
e Healthcare professionals should not prescribe and patients should not take Tussionex
more often than every 12 hours. Taking this cough medicine more often than every 12
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hours may result in a narcotic overdose. Too much hydrocodone can cause life-
threatening breathing problems and death.

e Healthcare professionals who prescribe and patients who use Tussionex should be aware
of the signs of hydrocodone overdose including the following: trouble breathing, slow or
shallow breathing; slow heartbeat; severe sleepiness; cold, clammy skin; trouble walking
or talking; or feeling faint, dizzy or confused.

e Patient and parents should use a device designed to accurately measure Tussionex.
Household teaspoons or tablespoons vary in size and can result in giving too much of the
medicine.

1.3 SELECT HYDROCODONE PRODUCT LABELING

The following is the safety information in the Tussionex Prescribing Information® that is relevant
to this review.

CONTRAINDICATIONS
Tussionex Pennkinetic Extended-Release Suspension is contraindicated in patients with a known allergy
or sensitivity to hydrocodone or chlorpheniramine.

The use of Tussionex Pennkinetic Extended-Release Suspension is contraindicated in children less than 6
years of age due to the risk of fatal respiratory depression.

WARNINGS

Respiratory Depression: As with all narcotics, Tussionex Pennkinetic Extended-Release Suspension
produces dose-related respiratory depression by directly acting on brain stem respiratory centers.
Hydrocodone affects the center that controls respiratory rhythm and may produce irregular and periodic
breathing. Caution should be exercised when Tussionex Pennkinetic Extended-Release Suspension is
used postoperatively and in patients with pulmonary disease, or whenever ventilatory function is
depressed. If respiratory depression occurs, it may be antagonized by the use of naloxone hydrochloride
and other supportive measures when indicated.

PEDIATRIC USE
The use of Tussionex Pennkinetic Extended-Release Suspension is contraindicated in children less than 6
years of age (see CONTRAINDICATIONS).

In pediatric patients, as well as adults, the respiratory center is sensitive to the depressant action of
narcotic cough suppressants in a dose-dependent manner. Caution should be exercised when
administering Tussionex Pennkinetic Extended-Release Suspension to pediatric patients 6 years of age
and older. Overdose or concomitant administration of Tussionex Pennkinetic Extended-Release
Suspension with other respiratory depressants may increase the risk of respiratory depression in pediatric
patients. Benefit to risk ration should be carefully considered, especially in pediatric patients with
respiratory embarrassment (e.g., croup) (see PRECAUTIONS).

PRECAUTIONS

Cough Reflex: Hydrocodone suppresses the cough reflex; as with all narcotics, caution should be
exercised when Tussionex Pennkinetic Extended-Release Suspension is used postoperatively, and in
patients with pulmonary disease.
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Pediatric Use: The use of Tussionex Pennkinetic Extended-Release Suspension is contraindicated in
children less than 6 years of age. Tussionex Pennkinetic Extended-Release Suspension should be used
with caution in pediatric patients 6 years of age and older.

Drug Interactions: Patients receiving narcotics, antihistaminics, antipsychotics, antianxiety agents, or
other CNS depressants (including alcohol) concomitantly with Tussionex Pennkinetic Extended-Release
Suspension may exhibit an additive CNS depression. When combined therapy is contemplated, the dose
of one or both agents should be reduced.

The use of MAO inhibitors or tricyclic antidepressants with hydrocodone preparations may increase the
effect of either the antidepressant or hydrocodone.

The concurrent use of other anticholinergics with hydrocodone may produce paralytic ileus.
ADVERSE REACTIONS

Nervous System Disorders: Sedation, drowsiness, mental clouding, lethargy, impairment of mental and
physical performance, anxiety, fear, dysphoria, euphoria, dizziness, psychic dependence, mood changes.

Respiratory, Thoracic and Mediastinal Disorders: Dryness of the pharynx, occasional tightness of the
chest, and respiratory depression (see CONTRAINDICATIONS).

Tussionex Pennkinetic Extended-Release Suspension may produce dose-related respiratory depression by
acting directly on brain stem respiratory centers (see OVERDOSAGE).

OVERDOSAGE

Serious overdosage with hydrocodone is characterized by respiratory depression (a decrease in respiratory
rate and/or tidal volume, Cheyne-Stokes respiration, cyanosis), extreme somnolence progressing to stupor
or coma, skeletal muscle flaccidity, cold and clammy skin, and sometimes bradycardia and hypotension.
Although miosis is characteristic of narcotic overdose, mydriasis may occur in terminal narcosis or severe
hypoxia. In severe overdosage apnea, circulatory collapse, cardiac arrest and death may occur. The
manifestations of chlorpheniramine overdosage may vary from central nervous system depression to
stimulation.

DOSAGE AND ADMINISTRATION
Adults and Children 12 Years and Older: 5 ml every 12 hours; do not exceed 10 ml in 24 hours.
Children 6-11 Years of Age: 2.5 ml every 12 hours; do not exceed 5 ml in 24 hours.

2 METHODS AND MATERIALS
2.1 CASE DEFINITION

For the purpose of this review, we used the following case definition for respiratory depression
and Designated Medical Events (DME):
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